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Abstract of JP2001 156017 

PROBLEM TO BE SOLVED: To provide a 
method and a device for heat treating a 
semiconductor film by using a laser beam in 
correspondence with a large-scaled substrate, 
a method for heat treating a semiconductor 
film by using a laser beam, and a laser device 
therefor. SOLUTION: A linear laser beam, with 
a first length formed in an optical system, is 
converted into a linear laser beam with a 
second length through a slit 800 and is emitted 
to a substrate 801 . The slit is composed 
integrally of a base 804 and a movable plate 
805, and the length of the linear laser beam is 
regulated in its lengthwise direction by the 
movable plate 805. Although the movable 
plate 805 may be fixed to the base 804, and 
when a function to be made variable on the 
base 804 is added, the length of the linear 
laser beam in the lengthwise direction can be 
changed to a desired length within a variable 
range, so that a large-scaled substrate can 
also be heat treated. 
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©ii# v— tf-mzmfc-r z>o>t± < t *>— © u > 
we* 1 ©fis©«tti'— y— 3t©***iRi*o*** 

^{b£l±*2©ft$©iglttU-1f-:7t£i?fi£-r*XU y 
Ft. 

WE*2 ©«£©*£# l/-lf-#£&&g#:{C{I#tT& 

[«**2] u— y-jEaat, 
me i — - •f-xsiwettttsns u— tf-3t*s»r 

2>m&&<D$7-t. WES^-TEWUfcl — if-ft 
£* 1 ©ft£©IM*U — V-yt\zm$L-?2>'}>ts.< £<&— 

■o<nvyX£. 

WE* 1 ©ft £ ©*£# tf-*©«*3EFiai*©ft S S: 
b£. 

we* 2 ©ss u-*f-yt&&WLmmzm$i-tz> 
mw^t$:m-rz>ct&¥fmiiTz>i'—+f-&m. 20 

we u— tf-9s««*> stt»*n* u— y-3fc**3tT 

WEv< i7 d U >X7 U-f Lfc y-3t** 1 

t&E#e*«*£»iiL&l — -y-3fc£* 1 ©ft£©8l 
#1 — 1f-3t»-»)5S-r*^«t< it)— 3©V>Xt. 
WE® 1 C5fiJ©*ttl/- tf— 3fc©ftf^ia]£©ft;*<£ 
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we* 2 ©63©^ u— y-3t**8i3«:K:jiM«-*- 

WE U— !f-*«836» tl* y-^£S#& 

«fEai**©U— tf-3tt*» 1 U— y-* 
KJBifc-t-S* 1 ©U>Xi:. 

fCJ£fiE-r-5*2©U>X,i:, 40 

we* 1 y-* t we* 2 ©ft s © u 

;*Gl©ftS SfcffcS-SJB 3 ©ft£©igH* 
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(St** 5] U—y-SBJfilgt. 
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MIBf 1 ©K«*©U— !f— 3t*JB 1 ©ft£©«l#cU- 

-y-3ttc»(8-r«*i©u>X£. 50 
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WE* 2 ©itSflffi© U— y— 3t SJB 2 ©g S ©gltf U— 
■y— 3tfC»«cr-B»2 ©U>X*<h. 
NEK 1 ©ft * ©Sfitf U-if-Tt £ WE* 2 ©ft $ © U 
— y-7fc©ft¥^ft©ft£ £^fc£-fr* 3 ©ft£ ©&# 
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XU -y Mc«t0«ft;*ii-*2Oft*O*ttU— y— 
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m* t £ =rr « c t ^ <t r i*«as^fe. 
[»** io] u-— y-»««3&»6»i#sn5u— y- 
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WE**j^© U— y— 3fc£* 1 © U- >XIC «fc 0 * 1 ©ft 
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£ o*« -if-* tc m&L-r z mm t . 

tfjtBft i ofiscMP- tf— *£Sfi8Bft2 cos^cou 

— tf-*cos^ftcoS££xu y htc«t 9£fl;£-g-jfi 
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iWIBft 3 ©fi^WM U— tf — 3t€;fe©S#:lcegM-r £ 

fflKft 1 coifSsS&cou-if-*£ft lcoi^XK^Oft 
itfJfBft 2 iSifi&CO U— tf — *£ft 2<DU >X\Z&0&2 

cos $ <d&& v— v-mzT&m-? -5 gpg £ . 
iftiaiB i cos £ i— if-* t mmm 2 cos $ © u 
— if-*cos##ftcoS££x'j HcJ;9^{fc;£-i±ft 
3<OS$C0^^l — -lf-*5^figr^SPgt> Bt(fBft3 

coss©*^ u— f-ytz&itawmzmtt-rz&miz & 
im&mi 3] m&msjbmmxmi 2©nm*»-ic 

*5^T. igl/- tf-^fiSibTNd : YAG1/- tf 
- Nd : YVO, U— if— . Nd :YMO, U-if— 

*> s» tf ti*: — p * « t» * ci t * t -r * £*$as:£ 

ft 1 COS^CO^t^U— lf-7tCOS#^C0S^*XU y 

b 0 mma ntcm 2 cos * ©*« u— tf-** «re 
¥«#R t utt-r •& is t , 

me* 2 cos$ cogg#c u— \f-yt&m9t2tifz*m#m 
£ ffitt^ i -r s n k h 5 > x ^ * mm-? z> ii i * # 

JE5j5£-r-5Xg£, 

MEa«**{*:KtO— »lc— *«ffl0^tt«j7C** K— 

ft 1 coS^CQjgM*;^— tf— *coS^;£l*]coS££XU y 
Mc«fc 9 ^Slcf txfcft 2 coS£ co^tKU—- tf— *£4>& 

WftS<Dl»ttU'— !f— **«Rait$tlfc^««lH 
ft 1 U— tf-*C0S^2r[SjC0S£ £X 'J •;/ 

h c <fc vmmztitzm 2 cos^coium* u— y-jfeswaa 

aifB¥g#lg£igiKl$K:X:y?>^LTatt*«#lg££ 
MIB^t«c#^#:KC0— SCfC— ^mSco^FM^TC^* F — 
mrlBft lcoS^co^U— tf-*coS3^facoS££X ! 
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"J y K(c c tO^«S$n^ft2coS$co|g^lx— tf-** 
mTlBft2C0S^C0iS«P— tf-*a<Hg*t£*T.£:¥iS{fiBI 

f- 5 >^x^$:jgp£-r-5xsis-*-r-£. c ts#att 

im&mi 7] a«±fc^#^K*^-r-5xst, 
is—*f-5zm&&—z>tis, fescog&-5igi#ci— ■ *f- 

* (A) ilttKU-if-* (B) CDS##fS]C9S££X 
10 U -y h^iOS^LTfltllB^^tCll^^BgW-rsX 

mil. 

*JE*ttU— if— * (A) t&ttU— if-* (B) 

8] fflS3fcJgl 7fC:fe^T, 

* (A) CD&StefJiBU— tf-^lgSi*^^W$n-5 
— !f— 0 , iWfBi&ttL'-if-* (B) CO 
&S « MIS U -if - fgSfg^f, ^» £ tl -5 1/ — tf -* CO 

20 ft2it5HiSSfe«ft3^f|^T-*-5d<h*^gi:<h-r-5* 
«#gecof£g227*£. 

[S^JSl 9] fflf^Jll 7lci3t^T, mflB^t«cU— if— 

* (a) o**tt»Eu— y-««»A»stt«tsnsu 

-if-*coft 2 ^sHiS"?:* 0 . SulB^ttP— !f-* 

(b) <D$i&\zmmi>—*f-5£Mmfr*>t!iM£tiz>i — 

if-*coft 3 <g>m'tfi-T:$>Z> z. t ^#Sitt5^gi 

COf^M^te. 

[mmm2 0] a*3ii 4 75M^*^i 6co^-rn^— 

fC*3^T, WEft2COS^COil«U— if-*COS^(S] 
30 CO— )®^B5IB««cort{Br|^ < -5 J; 5 

[ffi*3S2 1] »*3S1 7 75M«*311 9co^-rn^— 
fC*5t»T, ftifeSl#^-if-* (A) tfgSttl/-if 
-* (B) coS^^ffilco-«*tfil2S«cortfiiJ{c<Sj: 

2] rt^i 4 7!»ms^3S2 lcot^-rn^— 

tC*3U^T, t5IBft 1 COU-— if-*fj. Nd : YAGl/- 
if-fgiggg, Nd : YVO, U—if-^ligg. Nd : Y 

a i o, u-*f-5£Mm^tn&2nrcis- *?-itv>- 

[OOOl] 

[^^coS-T^tt^Ti-S] *^HJ«U-if T **ffl^fc 
^^co^jjasco^s^n^-fT^fcitocog® (i/ 
-if- 1 m u-if-^ tt}73 ^n-s u— if— 

#»*T'iS<fc«6C0*^$r^tJ) ^^>tC. * 

if-* *ffl ^fc¥*^CO^mS £ff Tf^ 

s^n^^w^ficof^s^ftf-H-r-s. *mmw 
io s^yt>x (el) ttm&m^tzEL&Tsimmmon 
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[0 0 0 2] 

SSf?M^fflt>tilih7>-/X^ TFT 
tSBT) ©Pfga*ji*£><=>*lT^-5. TFTUSS^ 

[0 0 0 3] *«gft->'Jn>Btefls«-rS#B;tt. *S 10 

s->U3>K (7t;i'777i''j3>g) £Maft:£-t* 
f*k *«MM«*u— y-*Tioji»LTttftft$-a-. ssa 

[0 0 0 4] /^Xl/- tf-:5fc£JHHfcU— tf— i^afb 

[0005] u— »f-*ii»K:J4«*afia*t*s*t % 
— fe^ic U— tf- £ 
I/— if-ft (HT> tf-;M££:^5) £ 

0. &&t-3#X©»§?^;&Sttg©*>5^>X^# 30 

[0 0 0 6] — tf— TWYAGI/- tf— 
3: U— tf-i^afkWSWtCjgffl-r-i. d t t>4fttt£*vr<r> 
■5. YAG.U— tf-te«#»©j|£«J&U 0 6 4nmT?& 

U-if--C©iS-r-5YAGl^-1f-« 1 OkHz-p&fglg 

ti-c* & t n o m a & m L T l» -5 . 

[0 0 0 7] t^5T. KSS/Tgi^EL^gl 

3t-^Kj EJ?§ * mf&T -5 fc © T F T fi X S«± © 
A£tiS«|-igoT^-r-5^S^*-l)C0T. U— tf-£ 
a{t^rfTPlSlC«^jgtt^(o)±$-&.5fcJ6. 
IBBBT«lItS*ft4«I**nTl-»4. ^ffiTtt. V 

-*f-fr*,mti2tirzyt&x¥%nzTmi 00-500 

/x «««©»«© tf-ftK^&LT^ig&ffilKBB&f 

•r-s^ffi^jiffl^nTti-s. ^-i/T, dwggfcu— tf- 

[0 0 0 8] 50 
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SgB©fii®1f<;C©*SHfcK*h£;U A^^gc©^ 

7iifflt^nTi>-5. csj^t^ gjs-tf-f x*a*8~ 1 o-f > 

f«SSgf$:^S3t £<§^f::tt 3 0 0X4 0 Omni©# 
#&©iiao£#iil,T. — 32**9 0 0mm£*±©;tf 

[0009] l*»u u— tf-ssaftSHcftSEStisu 
v x&fo<D±M<tiztt&LT&fo±izmi&i'fz¥m#m 
m«^© u>x*^^ic^ o . u— *f-mm&±mm 

[ooio] *M5£miz> zw&vtzfflmjis.&mvi-rz) 

tgR^u- yr-ft&m^tz*mfr&c>mmw<Djjm&. 
zf'tti&ftvrztbfDu—if—mw iu— »f— t^u— tf 
—a* 6 a s ti<& i — if-3t £ffi$ag^ £ T-;g< *:#© 
ft#&£^£r) sec, #Sg9ittU— - tf-3t 

[0 0 1 1] 

[■uHt»*r*fc«>©^a] l/-- tf-7t$: 

Lfcl — -tf— 3ttO*#5Eri^l»c, ^©gs^ngffi-r'Sfcfe 
©XU-yh^^tt. tf— 7fe©SS^®^<kS 

ti-S^t^^tti. U— tf-^^^«fCJ!)niT-5t 
*«8*»CU— tf-3t*«fiWtsn&|R08H*ffiO» 
tt 3j*«tt I' Jtt -5 «fc 5 f = U — tf - 3t * SOX L T *5 < d t ^ 
SfttS. BPS. tf-7t©6K®^tt^iHtt{Clrai-r 

ttT^^-3t^LTH-5©-C i «^t< . TX^^7 hjt©^:^ 

X^^7 hit»U 0^± L<«1 0 0~ 1 0 0 0 

o) ©t>©it-r. 

[0012] *%iq©^^0 1 ^m^xm,mTi>. m 
S8 0 1I1, -f-o^-ffifc^Jttt&o***. ife©S«^?» 
tt&©/t^^^UOtbTc: <t^fjM<h Lfcfc©T-*S. 
01T«aiS8 0 1 ^6^fdLT. TFT^fflUTM 

ge£»/£-r-5Sffi8 02a~802 f ^Bfoai-reu^ 

0 2 aJCt4BI^gf 8 0 3 a. Kiti(5Jg§8 0 3 b. 8 0 3 
c &CPE-©te©fS^$!!jl[n]SS 8 0 3 d *^^T-*fgP» 
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l'J£fi££n-i.di£-7KLT<^'£> (8 0 2 b~8 0 2 ffe 

co o 1 3) &9£m<Di — ■ *f— yt&m^iz¥m#m<»f& 
mmnm\z. yt^mzxm^titzmi(o^<Dm^u 

-1f-3te£X'J yN8 0 0 2 CDS£ CDig§l# U- +F- 
^fC^LTS1S8 0 1 icflMtT*. X U h«-^-X 
8 0 4ipIl!)S8 0 5 ftt/i^TMStl^fcCDt 

bI1&«8 0 5 CioTS^U- y-'-ftcDS^fr 10 
©IS^Mn. pISj1S8 0 5I^-X8 0 4tC@^ 
£*lTl->TfcS<^\ ^— X 8 0 4 -h-CpJ^£-fr-5titE 

[0 0 14] CCD <fc -p fc LT, *«8 0 1 CttJg2<Ofi 
^co^ttU— if-^8 0 7 ('cfc-5»MS*«^8 0 8/W§? 
fi££*l-5„ 0 1 SMIt««8 0 8 CDg^faCDg 

^*WiL, ^£t&fft^S£8 0 2 aCDHSflSB 
8 0 3 a £, miblHlK8 0 3 b. 8 0 3 c RZfi^&f&CD 

m^fflsnug&s o 3 dwwi&znzmmtD&z&x 1 <t 20 

U $7KSf^f^t5SK8 0 2 a CO— ^■[6]COfi$^ 
X2i U ^SBSr^-r-5S«8 0 2 a CD— ^6 
ISt5i/Kif^Mf4Sfi8 0 2 d®H*6E. |g 

iftiagSR^-e-cDteco^^aieiKd^^sti-s^ST? 

cDfi££X 3 <h LTIITI^. *fgipi<D|gji£»;:i5l^ 

/Jn^<, x 2 tstS^D^fecDi-rseit^iffSbn. 

[0 0 15] CCDJ;5?SWCDS$^#-r-5^ttU— tf- 
^CDS^^i32H-r-5^rr6]tcai£8 0 1 £*8*t 

8 0 1 ±<&&7F;mm&M 30 
J5fc-r-5S«8 0 2 a~8 0 2 f iz V— tf— 

[0 0 16] SI»S«8 0 8 (gp-t., Sg2 CDS £<D|g 
«k-tf-f8 0 7) CDg$«#IC^$n-5feCDTi^ 
m 1 CDJ;p{C^gg^^fiK-r^«^CD— j2©S£ 
(CSEB&— St" -5 JEMS LTfcSi^U ^(Dfi&fcHiifl 
SP8 0 3 a, Ki6leISS8 0 3 b. 8 0 3 c CD-+^tc*fj£; 

L/tS£<tLT*>SU„ 

[0 0 17] *5£miZ&HTl'—*f—yt$:m^fz 40 

&¥mftmizmm2fttz-mnm<DTi&vo&mmt 

[0018] ^oT. *^HJCDU— if-gtlJ, U— tF 
— 38SE«t, h5I2U— if-8iBSa»&tMtSn*l'~ tf 
-ft£MS 1 CDS^CD^tfl^ — tf-ftC^J&-r*'>&< t 
b—D<DU>Xii, ffiJESglCDS£cDi&ttU---tf-ftCD 50 
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S^ft £ CDS £ £ £ ti"^ 2 CDS £ <D^t«c b — tf- 
7t^Jgfi£-r^>X'J hi, Hu!fi^2CDS^CD^I/— !f 

[0 0 19] £fc<t!}(D#tfi£tt, tf-fgUfg.i. iuJfE 

1 CDS^CD^U— f-WzfcfS.-f £*>— ^>CD 

l/>Xi. SSIB^ 1 (DSSCDUfcl/— y-*— ^OS^fS] 
£cDS££^{t£-e-|fl 2 cDS£cDg§}#^— tf-ft£J£f£ 
nxU-yHt, fJfeif!2CDg£<D|gttU— tf-3fc£» 

-5. 

[0 0 2 0] g:ifc<|&©*fifctt, 1/-- y-'-^lggit, ffifa 

i' — »f-5gigfga> e Wtte £ u— y-'-Tt £#i:ft-r-5 v 

jlL-fcl^— tf— 3fc£Sg l CMOIA^AWlTf 2 <D 

m&vitu—*f—3fc&m i o**o*«i/- tf-^icju 

&TZ>'PtZ< tfe— ^©l^Xi, mJfESgl©S 

1/— y-*-3t<DS^^(S]€r CDS $ €r^b $ tJ-|S 2 (Dfi $ 
0*«l/-1f-3l6**rtt4^ U y f- 1. S5fB^2CDS 

* cd ^« i/— tf-x & temwft \z m M-t & mm-m. t * m 

[0 0 2 1] Sfcffi<D«fiE«, U— tf— t5fB 

1 CDfi^CD^tt U— !f-7ttC^fi!c-r-5^ 1 CD U > 

-*f-?tlZBf&-?2>m2<DU>Xii, WI2^1<DS^CD*l 
« !f-3t t ffiGSR 2 ©S 5 CD l^-- tf-3tcDS^i6] 

<ds $ ^r^h $ -a-m 3 (ds $ cD*g#c u— y 1 -^ * ^^-r 

[0 0 2 2] ^fcffi©^«. U-lf-^Mggi. mfl2 

&t^2CDi«ilfii:^^-r^&fi^|feii < h. B^fB^l 
CDig|H&<D »f-^Sr^ 1 CDS^CD^^l^— If-^fc 
M1-Sil©U>Xi, i!9KMI2<Di£§ii£(Dl/— If— 
^$r^ 2 CDS£<D|g#c V— *f-%\ZKtfL-$Z>'m 2 CD U- > 
t^lBBl (DS$(D»tfel/— tf-^iBfrfe^2 CDS 
$<D U— tf-TtWS^ItiKDS^ ^^b^-fr^ 3 CDS£ 
<D^«U— tf-^^j^fig-T-SX'J y hi. ffir8B^3(DS 
$ CD^^c U— y-*-?ie$:S^#:(rBB|^-r ^jft- 

[0 0 2 3] *%^»Ct>ViT, tf-JCfS— «S:6<)(r^] 
^tlTV^-5fccD^fflt,^Ci^-e#. YAGI/- 9 s — 
(MUNd : YAGU— y-*-*JgT) . Nd : YVO 
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, Is— tf— . Nd : YA 1 O, I — if—. >lr\Z— Is— tf 
— . Ti : 71/- tf— , ^5X1'- tf— 

*;U*-T-ffi&&YAGU— if— fit, Y 
AG U— if— ©g*j£ (31 1 i^IHiS) Iil 0 6 4 nmi 
Sfi^fil^T, £§3iiSf3j& (iS3 5 5 nm) ^L< 
«Sg4igsl& («2 6 6 nm) *fll I, 
^^tC t t^T«S2i§ii^ (SS5 3 2 nm) 

C 10 

[0024] mi j&m$Lmm&m?$:'Sts$L&%tffl& 
tc«fcoT, £S2i«5fa&. B3&i®$ii£fzit&4mmmz 

iSAtfAn. ^BjiiiBg+K&^T. ra#u— tf 

— *3E18*fr* U-if-^J fcteffl l WHiftfc'ttTtt 

Sg4iSfii££"&iffc©<h-r-5. *&. YAGU-if— T 
&<ffll^£*l£QX-f yf-m (Q^iHX-f z 

t) lEfifKx*;^— tt**iS < sfe&fc/Vl'X U— tf — Sffi 

[0 0 2 5] ^©.fcS&l'— tf— SE^ffll'^^® 

l&StSftSl — • tf— %&4>tz< th— Z><DV>>Xlz£K) 

1 <D&2<D&Vt\s— tf-ft©g¥-;£|iS]£©g;*£XD y 
<fc 0 3E<fcSi*JH2 ©fi£©l§5#cU— !f-3fc*»J«-r 

KiH»-r*R»t**-r*^i:*w«tuTt»*. me 30 

U— !f-58««trWISU>Xt©Mir. WEI/- tf-7t 
[0 0 2 6] £fc, U—!f-«««^ 

e&tt^n-s u— tf— 3t*v-f 9 nis>x7 u^-zmyt 

if-ft£:ftfiigiK#©$e 1 ©«©S^f l A»LTl2 

Ltzls— tf— 3fc£4>&< <hfc— o©U>Xt;:J;0Sgi © 
4S©t*k- tf-^lc^fig-T-saPgi. mrEK§l©fi 
£©g|#l/-if-ft©g^;£fr£©fi££X«J-.y Mei 40 
0 £ ** 2 ©g $ ©gltf — tf-ft &m 
t, ittE* 2 Sf--3K*tt8lS#K:JR*t 

[0027] U— !f-»««*> 

•=>flttt£tl-5 U— tf-3t^iSS^glii(cJ: Dig 1 ©&fi 
<t^2©jgg(c^-r^a^t. MESS 1 ©Sft© l^- 
if-ft£Sg 1 ©U>XI::«fc9Jfl 1 tf- 

mzmmr^^mt. HfiESfi2©i£g©u— if-ft^m 

2<Dls >X\Z£ 0 fg 2 ©g£©8ltt U— !f— WiZtefo? 
*RBi, jttlBJBlOfi*©*ttU— tf-3tt«»ia»2 50 
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©fi$©U— tf— ^©^^©gjiSrX'J -y Mci 0 

^{b^-frB 3 ©s^citti/- tf-^jg/s-r sai® 

© U-- if-ftt Jfl 2 ffljjESO U— tf — Jfet ttttjt©tt* 
©&*££>-£■?& fOjtStaSU- tf— fgUli 
tt-^©t>(Di:r'5. 6£oT, Sill ©i£g,*:?g2©&:g 
©a^fcitti:. **&<h^©^2iSSIi&. Sg3ii5iS& 

satftifc 2 ^©^©ja^^-y-t-r-s n td*T-^ 

•5. 

[0 0 2 8] *fEBJ©#^^BCDf^M*fe«. *«± 
tC^^M^^fK-r^XSi. Mil ©S£©l§U#U-if 

©g£ ©;&# u— tf-x&m^m&mizmm-r -sig 
i«rssfS2©:g$©giKu— - tf-^**^»$nfc^« 

[0 0 2 9] ft&©5£^©*)««. 

#«ffl©^*6«»7C*S H-tf >-^LT^*E 
tS^^Jg^tSIgi, m 1 ©S$©^!KI/— tf-3t 
©^^^^]©g$^7.U -y Mc.i;0$§ai£tl£:Jg2©g 

tSIgi, S5fe^2©fi$©S^lx- Hf-^dt^St$ 

[0030] &tz, ttKD&mvmmt. s«±t-¥«^ 

ISMtSIgi:, ^1 ©S^©^ttU— tf-^©fi 
f^Wg^SX'Jy MC«k»3Si^$n/t^2©S^© 

*»*Bt*a*?S9fcx v 3- > ^ L-TS*c¥^M^^fi)c 
tilgi. mHeStt¥«#:K©-g|5lc-^S^©?FM 

mie^ i oft4oi«u- tf-^©fi^7jr3]©s$*x 

U htCiO®j®$nfc^2©g$©II^U— tf-Jt* 
oSSoMk- tf-7fc*t{!B#J£n;fc#«#BI£gi¥iS 

[0 0 3 1] ^fc. ffi©^^©«fi£tt. Sfi±t#3}ft: 
Bt*»ricT*X8i. tf-%tlS§^— oiU jgfi 

tf-?t (A) <h«M£U— tf-ft (B) 
©fi^fS]©S^€rX'J -y KfC«tOJSfilbTmE*^{*: 
K(-(^8#(CP,S*-rsxa>t. »E««U— tf-7t (A) 
!f-3t (B) 7JiMW^n^¥S^^«tt^ 

[0 0 3 2] 

[%a^©*is©jgffi] [nmmmi]*mRmv>&t&Mm 
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to— o\z-2\,*xmm-tz>. m2ittm9£w<D\s— 

^OU-tf-^Sco^fi£^*TS-Ci&-5. CCOU-lf- 
SBfi. U-f-MS8 1 1. tf-fgUgg 8 1 1 

«|g4&iB&) $r^ttlClJ0X-r-53t^8 1 0. Its 
1 3<&B3£UgHbS-t*-5X5 i — 5? 8 1 2 £*rb;t*f|fi££ 
3Mfc*8 1 0 (CTftRCjn&SftfcU— !f 
— 3t8 1 4(i> X^— >*8 1 2±CO*1£8 1 3 \zm*fT 

[0 0 3 3] V— if-£gfiS§8 1 1 tt, JfjglCfiNd : 1 
YAGW— (f-£ffl^3. Nd : Y A G U— tf-fi^ > 

^^cofccoTfcs^^. £ vista jj-?m^%Mm&$k. 

&<^. ft. U~ y-5B*S8 1 1^6iBA$nfcI/-1f 

— ft^ss 2 ~m 4 jflt««©i»m36»csEwr*«fttt. 

I^-if-58SS8 l l coa»lc#tt««?-«$trtt£X 

[0 0 3 4] ^1C. 0 2co e k-5^:«fi£coU— tf-^glc 
*5<^T. S&8 1 3 $r^DS-5^«C0— M5i3 

TmwTz. xt—>>8 i 2 iz&m ^nfcS«8 1 3 2( 

tt. ffllS (A) 8 1 8tC^B^tl, 0 2T^LfcU- 

8 1 1 *«««t-r*«ttou-if-3tt*«» 

#t£*l-5„ E&^ftte0^$ttTt^£a^^£;£te;tf 

x a% t- j; 0 «£E^ $ te^ste #x nm » £ T ■£> C <t 

f^I$^^!t5^i&< 1 0 0-4 5 0 
< C^Tftl^-r^C<i:*iT-$^Jn^R^X^-->*8 2 5 

X-^— S?8 1 2 »C*tJ£-f 5fccOT&-£>. 
[0 0 3 5] £ifc, Xt-v8 2 5«^T-f KU-^8 2 
1 \Z%tr>TK&mfii&&mT2>Z\iitf-T:'%. SSco^rH 30 

3S§?<Ojg^<E,Att-r-5. £;t. 0 3-efi;rcosj&S8 1 

^£ftT^-5>. ^8 1 5 iCli-^COtelCtt 

3J#8 2 2 ^LTn- H • 7>o- h*^8 1 7 . tt*» 
#8 2 3 £^LTffl&£S5f$-r-5*!U!^ (B) 8 16*! 

[0 0 3 6] n— K • y>u— K^8 1 7 iCteltgccog 
«S-«J^-r-5C<!b*tnJtl7i^-fe-y h 8 1 9*<iS:B;**l. 40 
h7>X77-i8 1 5Kggtf-6:ftfelKi2t#g:8 2 Of' 
±9S«£$i§t-£&)&,h&c>T^-5. *«8 2 7'li 
SSiH'£<Og«£^-r. ffilf (B) 8 1 6 1*^7X7 0 
v d ft^> x n y ? mtt i* T-*m&m £ a6 to 

COT. «<giJ0^g:8 2 8. ^D-MMfg8 2 9 
COtelC0^L,T^^t^X«^^g*i^tt<=,nTH-5. 

[0 0 3 7] i3TlliiLTl,^j:Wf, 
Xft^fg$S 7 >X77-I8 1 5. #131^ (A) 8 
1 5. J5II (B) 8 16. D— H • 7>D- H^8 1 
7l=»»tfc**tr*CitJ:r). ¥g#BI<OJE$fi}c£U 50 
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stt#x nffl^^ xmm l xias-r -5 c t 

[0 0 3 8] U— tf-3t^^ttl--r-S)7t*m8 1 0CO« 
*t-p^TH4*fflir»Tia98r*. 0 4 (A) itx^m 
8 1 0&{S.mfr£>3.tcmT'£>0. 04 (B) 8 
1 0 &±ffifr*,M,fzmi:3bZ. 

[0 0 3 9] I/— !f-fBfi«3 0 ltti2TSLtl/- 

-tf-fSH3§8 i i iR*ftt,oiL, Cd^etfi^^n 
-51— 1f-7l£te->U > KUA;H/>X7K 3 0 2KJ; 

) o^r6]ic»»^n-5. cco^tu^nfci. — -*f-^ti,t-> 

U>KU*;H^>X3 0 3ICcfc»3$eic«l77-l6llc5rS«$ 
ip*,, u— if— 7tii->u>K'J^;H/>X7U"f 
3 0 2, 3 0 3lC«fcoTg^fc«Th>J^X«lc^fiJ 

[0 0 4 0] LT. U— tf-3ttt->U >HU*^U> 
X'3 0 4\z£K>-BMX2nz,. ->'J>KU* 
;PU>X*3 0 4C0iS^:fr->iJ > K'J*;H^>X3 0 5$ 
»*. ^<0». 5^-3 0 7TKtt$n, ->U>KU77 
;H/>X3 0 8*I^tt, XU h 3 0 9 £iliSLT 
fia#ffi3 1 OfCjiT-S. 

[0041] cicot^. raw® 3 i o \z&>mzntzu— 
>X3 o 8 zmmvrzu—>f-ftv>mMMmtmmzti: 

oTl-sSui&fStS. XUy h 3 0 9tt@lT^ 
Lfe«fc-5IC. 1f-7iecOg^7j^cog$$iig! 

-r-5fcje>cot><oT*-5. r.co»«etcjiii$nfc^— »f— 
?iecoi|i7jfSi (4gt,^rfi]) <oi%s-ftii. ^u>ku*;pu 

>X7K 3 0 2; ->'J>KU7j;Hx>X3 0 4&yr-> 
U > h'UMl/>X3 0 8TfT^n-2,. Sfc. ±I2U- 
1f-7l£cOfi$^(6] (SU7j(6]) col^Kfkti, ->iJ>K'J 
A*I/>X7H 3 0 3Si;->U>H'JMl/>x'3 0 
5TfT^n-5. 

[0 0 4 2] m8 10JMf5&l/>X(l U- 

[0043] mmmm 2m 2 x-^i-ru— 

fC-r-57t^8 1 0C0flilC0afiE{COHTE5$rfflt,iTlft 
0 5 (A) «7t^^8 1 O^fiiWd^e^0T- 
£>9. 05 (B) tt7t^*8 1 0 4±I*^lfci-e$ 
-5. 

[0 0 4 4] 05T(±, U— tffgHgg5 0 1 A^^lt^ 

nfcu— tf-7tii$ 7-5 o 2-eiifT^f6j$^ML. tr 

-Al+XA>y- 5 0 3 T. U— tf— ftC0]&Vi$:^& 
•TS. f-AX+x/t>^-5 0 314. ->U>KU#;P 
U->X5 1 4t5 1 5<Oi&*^-&T-*f£-f-5. f— A 
X^X/t>^-5 0 3^aJiUfeU— tf-7t«. pg^tt 
©57-5 0 4T-5WU, ->'J > h'U*JH/>X7K 
5 0 5fCA*frs. C<0<h£, 2^>C0->'J > K 
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»j*^u>xt»ujt»iSd*t)oTA»-r-5. we* 

8SMdttU-lff8fig5 0 1 or3h-U>hgJ^±(7)S 
££<h£o YAGI/- iffitf fc- U> ^ 

fitt, 1 cmiKT*-5*6, 3tt8idSl cmttn 

[0 0 4 5] JtKSdOMttt, BS«0)i7-5 0 4 

-5 0 4O«Soafttt5iliU Sg^ifg^l4m 
m, S8©S^^7mm^n o 8&E»att<D£ 5 — 

*«7mml:a4±5&*lSl*6, !f— **TOE*a 
tt<DS7--l;:A»;£*S£* *8©ft8*6E»sn-5 
U— If-^tt, •> U > H U *;P7 H U >X 5 0 5 e» 
2-D<DisV > H V1DV\s>X\zffl&& 1 
cmTA*tS*SC:i**T?#*. ^^^7-5 0 4 

^»aofta*6K*tsti<&i^— if— 3tt±, ^n-?nin 
>xs o 5 s^jffi-r^^u > h u*;n/>xi^ 1 -pic 

u-r i/>X5o 5 &.»j* , r*-tti-€ : *Lo>'U > k u*^ 

[0 0 4 6] P»a«©5 5-TEI#b&l/- J !f-*tt. 
S'U >FU*;H/>X7K 5 0 5te* 
OflOftlOTT^^o !f—5fctt* S 
ASttl., 05 (B) T^tJ:^l:S/U>KU^;H/> 
XT K 5 0 5 tt, U-tf-3tt*«*|6j^»a-r<5tS»d 
**£-T. !f— 3t»4. ^U>HU*;H^ 

>X5 0 6HA»n. yU>KU*;H/>X5 0 6tt 
«*[Rlfc»»*nfcU— if— 3fc£JHI*B6 6 l 1 CT-^ 30 

^fi©^— flS**&S*U «#U--1f— 

[0 0 4 7]*:, 05 (A).Sffi^*|fill:fffflt5 
^^^WfiEfcot^Tie^S. yU>F'JMU>X7 
U-T 5 0 6*HifcU— tf— 3Kte, y'J>HU^;H/>X 
5 0 6i«tifctci5^ x'J>HU*;H/>X7K 
5 0 7aCA«n o uO->U>H>J*;H/>X7H 
5 0 7al::£0, !f-*tt*^l«Jt»»*ft*. 5> 
U > HUMl/>X7K 5 0 7a££ti;t U-1f-5fc 40 
tt, yU>HU*;PU>X7K 5 0 7ai«ftfc££ 
5T, x>J>HU*;H/>X7H 5 0 7b^A#tT 
<5o yU>HU*;H/>X7K 5 0 7al:iO»«S 
nfc U-*tf-3tfcJU ->U>KU*;H/>X5 0 8l:AW 
t5„ ->iJ>K'J*;H/>X5 0 8(OU-if— 3fc£>A*f 

X5 0 8l:J:0, — fiU— If—JfcttH-ffiKT 1 
t46^n^5o RfirfBf^— y'J>KU*JH/>X5 0 

cdt 5 , »tfu--tf-3tetta*-r*. so 



[0 0 4 8] ^U>KU*^U>X5 0 8*HJfcU- if 
— 3fc\t* *>U>KU*;H/>X5 0 8^Itl/: < i::5 
T, ~>U > KU*;H/>X5 0 9 KAfcTf*. S'U > K 
U*;H/>X5 0 9tt^l/y h^U>FU*JPU>X 

U>X5 0 8 £L?Zf l'y h>-D > HU^JH/>X5 0 9 

coraic^— 5 i 3SAntfefiK cniccto, u— 

1f-3t^Jtff»ffiS:T*(c3E3ETSilt3^T<r-5. ^ 
l/7Fy'J>KU^;H/>X5 0 9l: c j:0. »^Ir»:» 

cwzjid, am — if-5t<Dii^rf6]cDi%-fb^$ti 
*^c, **u-if-*©«<ofis#st3esn*. 

[0 0 4 9] »ttlx-1f— 3teO«^f6]^t5ttSx^;^ 

#*L<tt, ± 1 %^F^^-r^>^i:0^S^^31^fi : 

©77</>h«S^:&S 0 

[0 0 5 0] BttIM^]ftllHMftl S£l2|lEJt0HB2 
Ttt, H2TStm8 1 0^«S:^l/>XtC c fc0^ 
tt.U— If— ***«t"**tt-»C^VvT*bfc-3&«, 
«IBTttffi03t¥*0«|^^t5liT^-r. i6 (A) 
3t*3R8 1 0g«f^6flfcBT*0, 0 6 (B) tt^ 
3*^8 1 0*±I*51fcHT*-5. 

[0 0 5 1] H6 *C*^TU— if-f?»»4 0 lttgMfi 
»«lTKWLfcU-*f-38«S8 1 ltHSftfeOt 
T^>o U—tf-5S««4 0 l*6*»UfcU— lf-*»4 
Y A G 1^— tf- ©aS*««= L < tefg 2 iSif b 
<, 7^^D1/>X7H 4 0 2*^LT*eailSI#4 
0 3 (CAttT^o *e2l«H*:4 0 3 <&3fcA»«K:ttE« 

[0 0 5 2] 7teiift4 0 3<Z)3tA»«t3ttt»«(D 

-e-<&flff«tt (3tA*t« : £1:1- 
1:10 Oggif^o 7fee^«^4 0 3&£<0«k3fc 
«ffitt«CtT, 3ttt*t«^6*»*n«U— if-* 

[0053] jteaiii* 403 oo— 0s *h 7 ic^-To m 

7 (A) T*rof43te3l«aEflcS«»<DJt7 7-f 

:7y-f A-7K 7 0 1 TJgj^-rsflSJTftO, 
3tA*MH*R»£U 3fcA» 
fllfctt L*ttW«0.ffi*3^** <m5K:LT*<S. 
^(DTztblZ. 7t77^fA-7H 7 0 1 **riE"r*** 
77^-7 0 4©Wfffi«tt«A»«^&*^^*#< 
a^i5i:MSnt^§. £<a<fc 5 ft 
Att{M£ft&#t<McOHI6it£ 1:10 0g^^Tchr^> 
-5i7 (B) tt, )£77<A-7 U< 
7 0 5©*A#t«t*tti#ffi©ffiaJt* 1 : 1 b. IT, 
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*AWffiO 7 0 6 £rRfi££ L, *»«« 7 0 7 ^gffltS 
j2tf>^£itT 1:10— 1:1 0 0 0 ^SJi^t^M 
Tf&So *77-f/t-7H 7 0 5 *»«-r**it 37 7 
-fA— 7 0 8<D»fB«ttra— tn, i7 

(A) OJ:5lC»fffi«[^*{b*-rs*«tLTfeA^. 

[0 0 5 4] *eiH*S#4 0 3Tk-A»^bofc 
U- 1f-*tevU > KU*JH/>X4 0 6T**2n, 
BSlt® 4 0 8T««U— If— y>J>K'J*;P 
U>X4 0 6 mMW4 0 8 £<DP H 1J3te@ 1 T^Lfe 

If— 3tC>fi^rpJ<7)S$S:Bf^<7>fc<oa:UTti-5. 
«k-5fCl, *fiS«#4 0 3«ffl^eiitB4*H5T 

[0 0 5 5] C*16«IB4]**Jfi«li-Ctt, *^*8 1 
0*H8T*-rcfc-5rcU-if— 0 l^eftlt^ 
tlfz U— tf-**3tt**0^*T»*tti* 2 KRK. 

1f-3tt**n-6n«ttU--1f--3ttL,. I»I6 1 4T 

afaTHBt*-r*w**-r. 20 

[0 0 5 6] H8f4**JS*«^«^*U-1f-^|l<0 
*^**fflffi*>SJLfc0-e&*. Nd : YAGl/- tf— 
6 0 1 S3taRfr<5U— If-jttt. »fitt«6 0 2l: 
«fcoT**«il6 2iMIRSfctt, ^2ii5^^ch^3ai 

■*««*n, *n*ncD«fi©u— tf-3t3WA-"7 
«— #(&u-if-**is«u te;£<&u-if-*a*KSt 
- [0057] sr, a — 37 $ 7 — 6 0 3 saiSLitu— 

1f-*te, ->U>HUMl/>X6 0 5, 6 0 7, 6 0 30 
9CiOS«l/-1f-)K6 12^Mnc A- 
7^—6 0 S^KSJLfcl'— +f— *te, $7-60 
4, *>U>HUA;H/>X6 0 6, 6 0 8, 6 1 0CJ: 
0«ttU-1f-*6 1 3£*riS-r*. 
[0 0 5 8] SttU— 1f-*6 1 2 (h6 1 3te, Mglt® 

6 i 4T-mtz&t>2nf%—<Dm®.&m$i'rz>b<D£-r 

£>„ x'J>KU^;H/>X6 0 9, 6 1 0 £HgjtBB6 1 
4 tomtHB 1 T*Ufct)Oi:|gi;*fi)t<0XU y b 6 
ll#RW6tl, !f-3tOfi**lFlC!)*StBf 
$©^)OilTt^o 40 
[0 0 5 9] :©J:5i:»»B6i4l:l»tt*«ttU 

-if- jt <d s * t> co t r * c t ct o *m<frm 

«l«U-1f-*«¥«ftMT'KiK^ii-T¥«ffl^cD3!ra^ 

tc wffl -r <5 <h ^ -3 it t&mm & ft o c t. ifi-<z z z> . 

[0 0 6 0] [*J6»tt5]H 5 U— tf— 
(A) K&^T, IfilOOlCliA'U^A^^Ml 

^7^7;^;^^Mi^7X^^i7MU^ so 
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7XSfiSffl^5o tflxJf, 3-->^t7 0 5 9 
*7X^>? 1 7 3 7#^xaW:£'*#jglcm>*::«!:rt* 
T'ZZo *<Dmz* 5^*«^^iJx^U>^l/7^U 
— h (PET) , #Ux^U>t7^U-h (PE 
N) , *Ux-r;Ht;i/7t> (PES) ft<i:*^l$R 

<5, S«5 0 l<0»tt¥*#«l*«J«r*«<D*ffi^ 

s«i o o i fr*><D7 foxy &m7vm&£<D^mw 

tt*tl»Cfc«6K. i«'>U3>i, SYfc->Uu>K* 
fc«»ftS{b^Un> (S iOxNy) K&ifoa** 
$tT<6»M 1 0 0 2^1 0 0-3 0 0nm<Dm£T'l&rfc.£ 

ntt^o 1002 tt«sriBa3R*$trKo— 

t>&<^. CTAtf, ^XVCVDSTSili, NH,, 

N,o^6ff«sn*»fl:aYb">u=i>iitsffl^*. 

[0 0 6 1] JfeftdRl 0 0 2±fdtt, 25-80nm 
(ff*L<B3 0-6 0 nm) ^^^T^^H^jg^W 
f5#M*i#«1 0 0 3S, ^7X7CVDS^ 

Ay^ffitt£©4i»o*ffi-e«j«"rs. -f^x 

^CVDSTMI'>U3>»S5 5 nmOf^CM 

[0062] (b) k^t^ic mmmm 

1 - 3 Tr^ Lfc U-lf-*£ffl ^^fc***K©Hft«ia^ 

&<t\zm^2>&m<Dmmt* m2~~m7-x:mmLfzb<D 
l<, 4 o o — 5 o ot:-ci^rasffioi»j2i3s*fTi^ 

tK^S £ 5 a t om% HT (c L T * < <h & ^ 0 
[0 0 6 3] U-1f-»»<fcO*frf4*Jfi#^iil[aR 
tSt)0T*5^ Nd : YAGU— If— OA 

;ux5S«««R£i okHztu u— tf-ji^;u^-m 

Jg£2 0 0 — 5 0 OmJ/cm 1 (ftX«K:tt3 0 0-4 5 0m 
J/cnMtlT, tf— 3K*-t<Ofi^fRi^J#US 

T) *»K*WiW(tStt»fl:S-&-6. «ttu— 

ii|g«1 0 0-1 0 0 0 /ziD, «A«4 0 0/£ifl!)ittU 
-If-* 1 0 0 5 SJSWr*. M1001 ±(cttH 1 
TKWbfct>C0i:ra«^«jaoxU 7 h 1 0 0 4#Rtf 

en, tf-*ofi*^©fts*n*LT^ 

-So COckpftXUyH 0 0 4*RW5uil:«tO* 

[0 0 6 4] coipaiitte-ASffiK rai;«jjjf£ 

-A-5yy») £9 0-9 9 %<hLTff 5<tft^. * 
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KHcte!S#t/1JUXgc£ 10-4 o/wxt-rst&tv. 

— tf-SdS© Y A G U— +f-fgjgg§£ffl t^MMfe 

m&*mm&m<D&oiz&it)Z>z\£tf-czz>(DT\ x;p 

m*m&m i o o 6 *t»issn*. 
cooes] tfc. aiottsas«iB4-psf*tti:a 

5*>CDT&9. YAGU-+f-©S«, Sg2ii5llSE. 
IS 3 Bi8*>6atfftft 2 5©»fi*X U 7 M 0 0 4 
£»LTflBltU MSSflftil 0 0 9 ZMfotZW 

[0 0 6 6] ttttU— tf—*l 0 0 7£S#l£ 
(JScfi 1 0 6 4 nm) it, Htf U— tf-3t 1 0 0 8 
2it&Pii£ ($f 5 3 2di) tt5. «R*IM10 
0 3 39»#JftK->U3>BtT»S«#K»4. tf- 
#10 0 7te#llft->'J:3>M£Si®LTS«l 1 0 1 
^-OSgSt®«©a« 1 0 0 l*>b«»->U3 

>ii * anift $ *# »k >"j 3 >jRjOit mis £ gut*" «a 

HI#<&S. -35F. tf-*l 0 0 8 'J 

fC^#-T-5. «t»iU— if— 3fcl 0 0 8CDU— if— X^;U 
^-^S£3 0 OmJ/cm ! «±i-r-5t, *»K->'Jn> 

[0 0 6 7] [*M»IB6]**i6»8TttttH¥7- 1 
3 0 6 5 2#&ffiT|JB^£*lT^SjHtf£7c3&£/B^S*t 

pfifc^TEi i tm^xismt*. 

[0 0 6 8] Ell (A) T-^-TJ;5lC, *i®JgSi5t 
mm\ZVX. ji^X&fa 110 1 ±KTflSK 110 2 

a. 1102b. tmnmm&m-tz^mftmi 1 o 3 

£2 5-8 OnmCDJP£TJ&J&-r-£.. #A»¥*?I#BI«# 
»«'>U3> (a-Si) K. #i«5"J3>-y^7 
n^A (a-SIGe)l, #AR«flS>' 'J n > (a- 
S i C) I, #IK->U3>- XX(a-SiSn)8 

0. 1-4 Oalomic*@*^*-r-5<t'5f;tT^J5£-r-S 
t&I^., t*Jxfcf. #®S->Un>K£5 5ma<Dm2T-m 
LT, HilTl 0 p pm(DM1&7im&'e; 

tr*^£x tr^-- x-s«£[eje^-e-T^-r^x tf > 

n— hffi-eftM£7cifc£^rr*B 110 4 £j£i&-f -5. 
tt^TE^JCttny^r;!, (Ni) , y;UT-l7A (G 
e) , & (Fe) . >\=7i?<Ok. (Pd) , XX (S 
n) . & (Pb) . rmVUH (Co) . (P t) . 

m ecu) . & (au> teax'&z. ^nm^ytm^ 

Smil04ll Xtf>3— h^CDffilwWgiJffi-^X 
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^f£tC,};oT±K/i4!*7ESSf<DJI£ 1 — 5nm<Dff $ iCjgfS 
[0 0 6 9] -tLT, II 1 (B) \Z^i-r^^<t<DXm 

xrts. st* 4 o o~5 o o'er- immmmnmmimzft 

#AK:>U:3>K<^W*5£S£5atoin%£ATi::-r 

*-LT, 7 7-^X7--Jl^*p£fflt\ giftff 
H^^T 5 5 0-6 0 0 tT 1-8 ^C0^igAft£ff 

¥^#K1 1 0 5mct!lStt5 (0 1 1 
(B) ) . 

[0 0 7 0] LA^U d©*MSAYtK:.fcoTff«$*lfc 

^as¥i#ii lost! 3t^®«sft«^iCcfcoe« 

4 8 0 cm"l:7D- Kfct:— ^£J5o# 

AKfifc^sa&n*. zrotztb* f&7——)v<D'mzn 

£JH^T*SA*¥**ttltl 1 0 5 iZUVtU—tf-ftZm 
tttLX, *<DlSAtt£rt**Citt*Sa/.t¥SfcLTa[ 

[0 0 7 1] 011 (C) fJ-e-OD^^^^-rfcO-tr* 
0. Nd : YAG1/- if— <D/t;PX%fi^^ 

£ 1 — 1 OkHziU U— tf— X^;U^— l 0 0 
— 50 OmJ/cm' (ftStfHCte 1 0 0 — 4 0 OmJ/W ) £ L 
T, IMfcU— If— ftl 1 0 7 £-?-©S^|B]»c:^bSit 
ttJjfalZfk&LX <*fr»tt. ffiMW{cS«£i^l!j$-ti- 
) T) SMfcl'— If— 3tl 1 0 7 O 0-1 

0 00(ti, 093.14*4 0 0 Mm£-r-5o ufflttX'Jyh 
110 6t>Wtt<Z>tl. ^t>cl/— tf-^:©g^[6]cog$ 
£SW6ilxT'/>S. 
[0 0 7 2] Z\(D&o\ZLX%ki&gkitt*5£m(DU— tf 

—ft&m^fcmmmjj&$:m^2>z.tiiz£.9, *§Att© 

U 7 M 10 6 Cfc U— if— 3t 110 7 Olf^ 
[^W5$£ii@}-r-S.di«cJ;D. ^ttl^— tf-^tcog^ 

[0 0 7 3] [HiS^li7] 0 1 2«*^Hgcot — 1f- 

•59»J£^"f". 

[0 0 7 4] 01 2 (A) 3 0 1. mi<D&.& 

11 302. £4*¥ig#:Bt 1 3 0 3, 12 OjgJtK 1 3 
0 4)l«»lS*ftT^«« : f**t. &«¥i#:Kl 3 0 

3 temmmm 5 6 T-fps!$n^iKAM¥^^K^ 

M^tc*1 3 0 7<DV-¥>ifteMm*m%l7tm$:-1* 
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7,0 1 3 0 6 £)gfi£LTi5< i:mVi¥m&m 1 3 0 3 \Z 

^m.<tommi 3 0 8*i«6!)i:®^ci«sT-f 

t$otfefi<, TglcS-SS^^^Ml 3 0 3C:*f 
[0 0 7 5] 012 (A) Th'-t>^lt-lfSO 

[oo7 6] 012 (b> \3.mmmm4T5k-?mmmm 

£ffl^£0<JT<&9, YAGU-if-©i*S, m2&ffi 
W, 3 b^fcftX/t 2 U 7 M 3 

0 9 £ffiLT|i3J8£-ti-Tfi!StU Stt¥3£#BI 13 0 3 

[0 0 7 7] tfjTttf, »f-7fel 3 1 0^1« 20 

(ifcgl 0 6 4nm) tL, igfH* U— tf-3fc 1 3 11^ 
2i«lgi£ «£S5 3 2nm) ^FM^I^ 1 3 0 8 

,^l$tCJ&L^f3C<hj5*T-i§-5. HJ%. Ulttl/— tf- 

# 1 3 1 otes«i 3 o i *v>mttim®<D&fa 

,13 0 HM^e,S«#^#:Kl 3 0 3 *mmtiitZ,<T>\Z 

®alz>. ztz. 7FM®>mmi 3 o 8±\zmttznrz&vi 

13 11 \*-mtf^m®fai$L 1 3 0 8 T©iR 

— tf-3t 13 10, 131 1 X*)l^— Sflg 30 

*3 0 0mJ/cm'etT<i:-r-5 1 i:, S^iMl 3 0 3^ 

mmavzciitfi'jm-c&r). mmt&mmizf&vmf 

^CWti. Sfc, XU^H 30 9l:ii9Sttl/ 
—If-* 13 10, 1311 ©g^(6]CDS^ ^Hfiii-r 

Tik-rmmm-zm&mmfcwuzmm LTt>H«©ja*a«# 

[0 0 7 8] KtEM 1 ]**«S«T?li*««E«*ff«-r 40 

mt. &7fimi&<Dmmizmvztiz>mW}®&<DTFT$ : 
m&fizftm-tzjj&iz-o^T^ i 3~hi 5£fflv>n§ 

[0 0 7 9] m 1 3 (A) iCiSUT. 1 0 1 JCten 

-X>^tt©# 7 0 5 9#^X-S># 1 7 3 7X7XteiZ 

U-^U— h> (PET) . *'JIfl/>t7^U-h 
(PEN) . *Ul-fJW7*> (PES) ttSj/t 50 
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0 1 0~2 orgSS^^iaft-lrfe^^U^fafflSLX 
*3HTfcSt^. S1S1 0 1 ©TFT^Mn 

SSKSJSl 0 1 T^CD^&^ffij&^KOifel::, Kit 
-> 'J n >BI. gfc -> Un>is ttgtf tgtt -> 'J n >ffit 
&t*©*fe®K*>e>fi£-5Tfl6Ml 0 2£^fi£f 4. MA. 
fcf. y^XvC VDSTS i H, , NH,, N, OA^fP 
82£n&gNfcg{fc->y a>®|l 02a£l0~20 0nm 
($? * L<«5 0-10 Onm) . l^tSICS iH,, N, O 

*>&fe«£n**<fcSfiYb**Yt->y 3>sti o 2 b£ 5 

0~2 0 0 nm («F*L<ttl 0 0~1 5 Onm) 0>m^ 

[0080] mtmit~><jzi>mi*wtT¥-ifcm<D7'7X 

TCVDSSIHTMtS. BE{fcgfk->yn>&l 0 
2att, S i Hi $ 1 0 SCCM, N H, £ 1 0 0 SCCM. N, 
0£2 OSCCMtLTKJfc^K^IAU S1£iSg 3 2 5 
"C, £j£ffi734 0Pa. ft€«7jSgO. 4 1W/cm\ ft 
S^iSS6 OMHzt-r-5. — 2r. KYtS^JUftS'Un 
>M 10 2bll S i H, £ 5 SCCM, N, 0£ 1 2 0 SCC 
M, H, £ 1 2 5SC(H£UTRfS*K:*AU 
OOt, Slt;ffi^2 0Pa, ftmSTJ&gO. 4 lW/c 
m\ i£S^i&®:6 OMHzt-T-5. cm <=> ©Bite, g«M 

[0 0 8 1] ±IB^#tCT^»$n-5SS{t:^b->U3> 
110 2alt mm&9. 2 8X10 , 7cn , Tgl3, 7 
WfrfcSfT^X^A (NH.HF,) £7. 13%t7 
•WfcT^X^A (NH, F) $-15. 4%^tsM£m 
Kl (Z.T-^'rS.y r&m. M«LAL 5 0 0) O20 
X:\ZteV Z>x-v^> if mmtfmG 3nm/min<hil<. 

[0 0 8 2] ^(C, 2 5 — 8 Onm (JftL<iJ3 0~ 
6 0 nm) ©P£T#a«#ig£#-r-5¥«#gS 1 0 3 

1 0 2 i:#aSM»:1 1 0 3 a &mWiMf#.T 
Z>z\t : bBim-T:$>Z>. MAtf, wfi&(DiLo\zmt%.tt.is 
'J3>li02a t»fl:*fl:**ft:^U n >§l l o 2 b 

H 4l N.O, H.^SS i H, <hH,^Vi«S i H, (DfrlZ 

*<nm%k. mit&itfcmiti'V ?>mi 02b 
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[0 0 8 3] fit, 103a £*S,fifl; 

CTttU— !f— ISfflWttt) Srilffl-rS. COU- tf-S 

Mkitmt^m&m i ~ 4 x*ia9i vtz^-rti^m^mm 
& # 5 x s« * mum © & s x ? x ^ i7 g« <& « us 

[0 0 8 4] *^HjoU— !f-3tt«:J8i'»fcaMffl3#ffi 

o M?£.mjjmz& mizm^z z. t&xg 

•5. #J;U£, 7 0 0X 6 5 OmmWSIg (V+f— #^X) 

*^iB-t»--f x*£ i o. 5-r 2>mmmwmv>m 
&*&mi*)m-Tmi&\z\t. &mstmmz&vz>mvi<D 

^■fRlCDft $ 3 5 OmnKDigM* U— If — 1 T^Tcfc 5 
HCT3 0 OmmtgffiLTBaft-r-S^t^T^ 

[0085] z.<»v— \f-x$:m^izmmme>3kmzm 

u— tf— /t 

2 5 0-5 0 OmJ/cm ! (ft^&SlCte 3 0 0 ~ 4 0 OmJ/cm 

£80-99% (jf?£L<tt. 9 5-9 9%) <h 
CZ^^tcLTHl 3 (B) fC^T =fc 5 

[0086] fix, s 1 3 (o t^-ripf^as 

*iftI10 3b±l:7^H77?l (PMl) 

M^fttttC^Sdb. 6tt¥i»I104~1085M 
L-T^. ^y-fX-y^yiflzitCF, £0,<nW.€i13X* 

■fcO5O~100 nm£>/P£ 'J =1 >Kl3«t^>-7 

X^gl 9 4&Bf&TZ>. 

[0087] zoymmT'mvi^m&mzztv. tft© 

L*Htt«EE (Vth) ^Sdffll-rSBWTpS^^-r-S 
^FM^7C*^ 1 X 1 0'* — 5 x 1 0" atoms/cm* UK© 

ttLTp^tt^^T^TnifSKti. *-7iSl (B) . 
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7;P5X^7A (Al) , tfU^A (Ga) &<*:Ji3»3*3l 

isifi ^jsiit * ic te-r ^- > h - z/tk tm v x n -5 «. 

-f *>K-:7tt"rtt5>#7> (B, Hi) £V-X#Xi: 

LTffli>#9$ (b> s^jn-f <£>. z.<n&ot±^mm7t 
m <r> a a \$ >& -r i> *> & s t? & < # m& l t t> ^ l 3: a * > 

a ft i - « «6 £ * t ; ft m i c ffl t >s ^ a t & z> . 

10 [0 0 8 8] ^ifiEIKcOn^-v^^TFTCOLDD® 

fssii 05. 10 7 i^ais?w^jnr-5. 

»l/y^h7X71 95a~l 95e^i^f5„ nS 

s-^-r^^FM^Tc^iLTii. u> (p) ^>atm (A 
s) &m^ni£&<. c ctiiu > (p> s-gsjo-r^ 

<, 7^7^> (PH,) 2rfflU/t-f K-^ffi^ 

il 9 6, 1 9 7<tLT. > (P) igS«2 X 1 

0" — 5 X 1 0" atoms/cm 1 <D$eat-rtl^li„ 
20 CdTMStlfc?»iai 9 6. 19 

7 testis n^<£r^#-r^TM^7C^C5ig«^ 

(n ) tm-r. sfc. ^»®ti9 8(i, arnvh 

0. CO*«Kt>Bi;»flETfU> (P) (B 
13 (D) ) „ 

[0 0 8 9] ^<7)^> ^jtab7c^i(5e#)7C3g^«f4Yk$-& 

it. V— y-'-/Vl/X^ti«&»:lkHz<i:L. tf-x 
30 1 0 0 — 3 0 OmJ/cm' (f^SWfCtt 1 5 

0-2 5 OmJ/cm J ^-LTHM* t*-A^S«^: 
®!C)goTSa#tL. ^«^©ittf- AWSta-a-^-ti-^ 
(^-A'-^^X^) €r8 0~9 9% (*f*L<{±. 9 
5-9 9%) tVXft?. 

[0 0 9 0] V— hl&mWkX 0 9tt:/7X^CVD)££ 
^:ttX/1->^ffiS:fflVi. IM40~150nmtLT 
'>Un>$^t?ifeigtK-C ! ^-r 5. tHJAtf. 1 2 0 nm 

ft. S i H, iN, OtCO, ^^tJD^-ttTf^S^nrcgEfk 

z<nx'z.commizttisXft$.L^ttQ£.fj.2>. y* 

«^«it^LTffl^Tfc^V^ (013 (E) ) . 
[0 0 9 1] fLT, 013 (E) tC*-r=t5(C. y— 

h&mmi 0 9±icy— Kms^^-r^fc*©wiat4 
50 mmzm<<K iitt©nb«^n^b^i. 
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mmm (a> i 1 o £&mmfr*>f&z>mnm (b> i i 

1 t*«JBUfc«itt-r<&tA^. ill (B) 111 
\%5y$)V (Ta), WXTI), ^E'J^5 :r > (M 
o) % *>^X^> (W) *>SStfn&5c*. Sfcfimr 

-o^M (ft«»l:ttMo -W-&^K, Mo - T a^<£ 

K) TMtn^<, mmm <a> i i on^> 

(TaN) • M^>^Xr> (WN) , Sffc^ 
> (T i N) S<t:^E r jy^> (MoN) &£TJ£f£ 

-r*. mmm <a> i io^>^xf>yu^ 

LTfeAK $i§ (B) l l l te<E»taffc£@£fcae> 
fc. ^>^xf> (W) [iS$s^3 0 P p 

maTit^ C«i:T20/iQc m J^TO it ffiStM £1131 

[0 0 9 2] mmm ( A) 110«10-50nm(!f 
SKB2 0-3 0 nm) tU **■ (B) 1 1 1 K 
2 0 0-4 0 0 nm (» $ L < tt 2 5 0 - 3 5 0 n m) 

-^htLfcX/Vy^fiT, y;Uzf> (Ar) ^fxt 
ft* (Nj ) ^^ALTifl (A) 1 1 l&mit 
?>t?7,7-> (WN) T*5 Onm<DJP£fcJB*£U mMM 
(B) 1 1 5 OfW<Dm£lZM0&'£2> o -^CDffi 

CD^ffi<hbT, Witt6 7yft^>^f> (WF.) 

Wi©aft$«2 0MficmOT:n 

7C»** ttfli Aftfl*B8 ts nMrnHifr? Z> . Z 
(DZt^O. 7.rty?mz&Z>ig,&. MS 9 9 . 9 9 9 

^Cth{CJ:0, }£Jr[^9-2 0 ix Q cmSHITS^t 
[0 0 9 3] ^ MI (A) H OICTaNit, 

«m (b) 1 1 i \zt amzm^zm-enzte. mm\z 

X/ty^ttTJRjBK-T ^^^^oltET&^o TaNlItT 

K r ZMjLT&< ^-T-5KcDF*gSP^**SlPLT 
|3ffi(DT al©figt¥fj 1 8 0 QcmgSf 

wzm*&ikmm£ft-D<DT: c^icTai^Mt 
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tfi. mmm (A) l l OCDTl;2-2Onmig0|p$ 
T'J> (P) *H-.yu*:^U3>Bt&»i3ELT*< Z 

(A) 1 1 OSt^fi (B) 1 i l^atctft 
-5T;u*u^S7t;^^y-hjp&&mi o s\z&Wrrz><D 

SRC^ttfTSS. ^miCLTfe, (B) 1 

1 lteffi&t^£l 0-5 0 Gcm(&*eHT-r 

10 [0 0 9 4] :7*h^X/72 (PM2) £ffi<^ 

112-117 ***u mmm (a) no ^$11 

(B) 1 1 1 tS-JStlyf^Lty-htai 1 

8-122 £^«5ng i 2 3 y- hmm 1 

18-122 i^siB^ i23n mmm (a) a^ae 

61188-1228^ MS (B) 1 1 8 

b-12 2bt^-*ibTM$tl5 (m 1 4 
(A) ) . 

[0095] mmm (a) (b) ^x^ 

T; ^§^7X7 (Inductively Coupled Plasma: 
ICP) Xyf>j^8ISffl^5tfiK ICPX 7 f 

KCF 4 <hC l.<B2tl<D;tfX£EJfi^K:«EAU jE# 
0. 5-1. 5 Pa (ffSKfilPa) £ U ifagig 
30 ^ffll:2 0 0-1 0 0 0W(^SSS (13. 5 6MH 
z) m^r^BUJD-r^o Z(D&f, &WLifim&tittXT-i? 

m& \zmm-?z> zhtz&o* jE-f*>&mm2tiTgjy 

^fiSrffiffl-rSdtfCkO, W&£(&BE^&SIRfc2-- 
5nm/^X7f>^M^SC<!:^T^§o 
M&m*ZtrjL<X.yr>if'r*1tti>\Z\i* 10-2 

o %gg<Dij^tx > 9- > t/mm&m l x y ^ 
40 ?<DmiRi£\z&m'rz>&w&&z>o mxa. wmzn-r 

«ft«ft'>Ua>K (y-UBWHi 0 9) ©ajRifc 
«2. 5-3T*££CDT*, Z<D&ot£lr—n-X-y3~y 

-5 0nmSffiXy5 L >^'*4aT*K»^»<&-5 o 
[0 0 9 6] flT, I#TFTOnft^STFT 

7tmmim(Di:m (n- F-yig) £It5. y-hms 

118-12 2Sr7X^tlT&ES^Ml:nMM 
iO ^T*^*E*7C*4:LTSlD-r'5 , J> (P) OitSte 1 
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XI 0" — 5X10" atoms/cm' Oig^lSHT^iD-r 
-5. CLCOJ^ICbT. 014 (B) \Zvk-?&?\Z&W.¥- 

*«cK»c®i6ft n m^wHM* 124-129 *^j£-r 
■5. 

[0 0 9 7] nft^HTFTCMLT, 7- 

*M&**©#**fT5 (n* K-^I1) . ST. 7* 
f-VX;73 (PM3) Srffltv l/yXf-OYXi'l 30 
~13 4£»fiKU nS!*«#f *^tt«7C***lDb 
TJtiltnIT*ilWjWl35~140SiSSt6. n 10 

^^#4-r-5^M#i7c*icttij > (p> &mi\ torn 

m&l x l 0 !, ~1 x l 0" atoms/cm' <T>m&Vmt.tt 
Z>£.o\Z7*7,7^ > (PH.) &m\,*tz-i *>F— ~f 

m~cn o (014 (o ) . 

[0 0 9 8] fLT. P^ + Z-frMTFT&Bfc-rzm 
t¥iMl 0 4, 1 0 6 KV— *^l£:fc<fctfK l/< > 
««fr«»»*pa!?F*l«llH«l 4 4. 1 4 5£JE5J6£ 

n. Cutu y-Mii is, nom^t 
UTpffi*tt^r***e*7c***iii]u 

ITFTSMt5l^Iffll 0 5. 1 0 7. 1 0 
8te, 7*^X^4 (PM4) Zm^TUisT. h?X 
* 1 4 1 - 1 4 3 ^JgJ5ELikSi^S®LT*3<„ iSSS 
P S^i®^®^ 1 4 4 , 1 4 5«>'3j<^> (B,H«) * 

(B) iggte3 x 1 0"~3 X 1 0" atoms/cm 1 
iplCT^ (014 (D) ) . 

[0 0 9 9] C®A*ftp£7ffifMK*l 4 4. 145 
I'te. ffimglC&UTU > (P) timjmz tlT^T, S5 
fiSpf^MfeI^14 4a, 145al:lilX10" 30 
- 1 x l 0' 1 atoms/cm s ©iggT. SS»« p S^SE^J® 
«144b, 14 5bCiilxiO"~5xiO"atom 

D> (B) <CJgft*l. 5^e3§tt5Cil:J;t). 
P^**;i^!T F T<Z>y-Xg»£*3J;tfK U-f 

[oioo] ^<©». 0i 5 (a) {r*-r=fc^ic. y- 
EK-c^-mfcTA^. u-rtu-LT&^ifi&gaBii 4 

6 (£jR«fUMrtm^e»i£r«. ftttfelftK 1 4 6 <D 
Kflil 0 0~2 OOnmtt'S. d CT, ^{k->'Jn 
>^2rfflC^-S«^l'«. ^XTCVDttt, TEOS 

(Tetraethyl Orthosi licate) <i:02<i:£*g-&L, SJS 
ff*»4 0Pa. ISM3 0 0~4 0 0t:tL, 

(13. 5 6MHz) mtimm.0. 5~0. 8W/cm'-Ctt« 

«. T^X^C VDSTS i H, . N.O. NH.A^ff 
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<nm-&<DftM3kmtfclfcBEtl 2 0-20 OPa. Sfifig 
3 0 0~4 0 0t<tl, ftSifc (6 0MHz) ftTj^g 
0. 1~1. OW/cm" -ejgp£-r^C<»:*iT^-S)o 
SiH,, N.O. U 1 frt>VEMZnz>mt'g.it*mti<' 

7X?CVDSfSiH,, NH.^^f^Sf-r-S^tdipI 

[0101] -tti-ttiojMETasm^nfcnffl 

7J. ^T^-^ffi-TrfTP^^tCttifmigft^l p pmFi 
T. ffJKttO. lppmaT©gffia'PT4 0 
0~7 0 0"C. ^6giC«5 0 0~6 0 O-CTfT^fccD 
**^JT«5 5 0 < CT4B#P H 1©|aMS^ff o 

fc. ««1 0 i\zWMM&ifi&*'75X*-<»93t 

S7Jffi^jifflr^c:<h7Si$fSL-U (01 5 (B) ) . 

[0 10 2] j&fflSSrfrofc^. S^JC. 3-10 0% 
OTK^^^trlTH^tpT. 3 0 0-4 5 0"CT1 -1 2 

iftica&si 0" — 1 0"/cib'cd^'>^U K 
5r^-r?.XSTa&^>. *tftOi©ft<!:LT, X^ 
XT*^Yb (77 7:7i:J:t)i8Snfc7lci£fflU5) 

[0103] tf-mm<<>iti&mmjjmii 
77 x-?*m{tmm&m.?>-'£t>i£T'i7?m-&izi3.m 3 -e 

^8 1 8X-U— tf—yt&m^frf&mw&m^ *<?>'&m 

1^8 2 0 CJ:DI«*ffllt8 1 6(c^i&LTy^ 

Xv*^kCDM31^ff "5. IIt8 1 6IC(i7K**fX$ 

XT7kmit&®mizft? cims. 8 
[0 10 4] ^-LT. «-«i&iHb#^&A«sm«« 

8147*1. 0 — 2. O^mOf^f *WbTMT 
•5. tttlHStffiiLTa. Jj?'J-f5H, 7:?'j;k ^ 
'J 7 5 K . ^'J-fSKTSK. BCB (^>>y->^D^ 

7'J->^-y>T-3 0 0tT-MLTMt5. $ 

fc. T9'))^^m^^m^\z\t. 2?Ktt<ot,©*ffl^. 
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iJOg&*fT^ $e»H^'J->^-7>T'2 5 0 , CT6 0 

[0105] ccDckpfc era*e&ie*w««e»^«^ 

iffeHl 1 4 6 i LT^Lfclfty U □ >i, BKbSflS 

10 

[0 10 6] ^Of£, hTX^ 5 (PM5) 
3f5£cD/t^ — hY^^6»iSL, 

m t> * ffWMttmft* 6 A £ S Sifxy?>^ 
S««Wl4 6 6lyf>m. S^K, S«*ag 
F, IC{0Q*ATy— Nffi«|«Xv9 1 >^-r 

[0 10 7] fLT> ttVttO&Mtex^y^fr** 
^IfSTKL, 7^hT7^76 (PM6) (aou 

-XlEi&g 1 4 8-1 5 2 tKK >S« 15 3-157 
TliCOli^, TiRS5 0- 1 5 0nDKDffST?)gS 30 

T7;^X^A (A 1 ) £3 0 0 — 4 0 0nmOJP£TJg 

[0 10 8] d©tt«T*SRfl:iaaS:fT3tTFTO» 
ttfS3±^^LTfi : ^L^^m^^n-5o 3- 
1 0 0 %OTK*£^tf#?ffl^,4 3 T, 3 0 0-4 5 0^ 
1-1 2«FW©J»«ia*ff3 4:A<, *^^li^7X7 
**fl:ft*ffl^Tt>ra«(03a**^6n-5. ceo 
ct 5 ^iffllC J: 0 §S|fc&i 14 6^, TM1 0 2 40 
KK:?¥ffi"r****»tt¥##flt 10 4-108 fctttt 

¥^^1 0 4- 1 0 8*<DXmmm$: l 0' Vcm'J^T 

fr*^t^a*L<, ^(DTcwzikmzo . 01- 

0. latomic^affi^-rtltfSli (HI 5 (C) ) . 
[0109] Z.O VT7&L(D7* hVX^iCcfc 0, H — 
0>S«±K:, KS)!HlK^TFTi:@^gPc7)®^TFT<h 

il(Opft^HTFT2 0 0, Sl©nft*;H 
TFT 2 0 1, JB2©p?t*;HTFT 2 0 2, ^2 50 
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©n^t^STFT2 0 3, i*9l:tti*TFT2 
0 4, «^12 0 5«$tm^ o *9§ffl#Tte 

[0 110] fgft(Ug§Ogll Opft^STFT2 0 
0 Kte, &t£¥S#K 1 0 4 fC^-Y-^Wgfifcffi*^ 0 
6, B**pa^tt«»«*^J«Sy-Xi8«2 0 7 
a, 2 0 7 b, KK>S«2 0 8 a, 2 0 8 b^f L 

^HTFT2 0 lKte, SttfWftfilOSCff* 

jui&f&mm2 o 9, y— hii i 1 9 £S&£>ldd® 

«2 10, V-XW2 12, KK>i«2 11t* 
LTl^o COLDDflSH^^ t-Mil 1 9 
£ £ & £ L D D £ L 0 v £ *T -5 £ O 7 ^ J I' ^ ^ f^] 
^fi^iiO. 5-3. O^in. »SL<ttl. 0-2. 

nft^MTFTlr^LDDS^ 

tfr#, TFTO#ffc*|»ifc?-S££j&*T*3. ISIfrlElK 
cOl20p^t*JHTFT2 0 2ttH«fc:* 

Mi o 6 c^^*;u«ric««2 i 3, ftftft.p9>FjK 

»fi«*^V-^fi«2 14a, 2 14b, KH 
>®!2 15a, 2 15bSflfcx>^KK>^ 
lia^f It^So S2^n^t*JHTFT2 0 3 IZ 
\Zs S^MMl 0 7\Z^^*)VWtim$$L2 16, y 
-htil 2 1 t-S^I&5LDDfi«2 1 7, 2 1 
8, y-Xfi«2 2 0, HK>**2 19*»tfSft 
T^§ 9 COT F Toy- Lov<DfiS fe 

0. 5 — 3. 0//m, ffSKttl. 0-2. 0 ^m<h 
Lfc. £fc, y- hWatSfcS&^LDDfittSLof 
f£LT, COft^S^OSSiiO. 5-4. 0 
/zm, $?£L<tel. 0 — 2. liTF 
T2 0 4CH AK¥t#Ri0 8l:7t^HIAfl« 
2 2 1, 2 2 2, LDDg«2 2 3-2 2 5, V— X* 
fcttKK>fi«2 2 6- 2 2 8*fLTW. LDD 
SJ£ (Loff) CD^^^;Ug^f^og^Ho. 5 — 4. 
Oizm* "ffiKttl. 5 — 2. 5/imt$^o £ £ 

^giH*H23ch, y- h m&m t m i;*m* s 

&t&IUt&« B*TFT2 0 4OKK>i8«2 2 8l: 
ft«t5**#R2 2 9 £^£«^fi2 0 5**»«* 
tlTl^o 015 (C) TteiimtTFT2 0 4%:#7)V 

[0 1 1 1] M2 5ttiH*«OSK-H*»S*T±ffi 
BT»5. itCStA-A'W^l 5 (C) 
T®9^O^ffi0lC#J&LT^£o IiTFT2 0 4O 

y- Mi 122H a^stit^a^y- h«esK* 

*LTtOTO»ttf *#R l 0 8 iSS8 LTir^. £ 
fc. ?— MSI 2 2«A 1 ^Cut&iUMttft&m^X 
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MfS.isti&f&m.mmmtiLttmfrZf&zy- keh9 o o 
-rmmi-x^z. m^zisx^tt^tf. g s # i !tm#mi 

0 8iZ\t. V-^SS. KK>I«. LDDM^tJ^ 
fi£$nTt^-3„ 2 5 6BV- XEiH 1 5 2 <hV- 

X®*£2 2 6 t<Dn>^i7 hgg. 2 5 7 « K U-f >EII 

157t 2 8t©3>^i; hSBT<&-5. 

2 0 5lt H*T FT2 0 4©KW >ffl& 2 

2 8**5Si«ETS¥ilH*«2 2 9 ty- h^il^^L 
T^»EI£l 2 3&mtzZ>mi&-X:mi&2tlT^2,. CCD 
#lfiKtC43T^*#:)K2 2 9l:tt*tf«W*lttil/t 

[0112] &L±<omtimmt, i^TFmosa 
ftL&m-t z>mmmmxmm.-r2> z. t \z& o l d d®^ 

^ V - X fgig*; cfc Zfi h* K >® ^ WffiftYb * t LT 
US. CCD^&TFT^tWfcy^^^MJ^X 
*1fi<£fP^-r-5fc«6lC, ##£91 CD I/ — tf— 7fc£flH>Jtf& 

CO 1 1 3] »!S«2]«ilfllTttTFT©y-ht 

m&mzmm.Tfflw&mfQi: vx¥m»mzmtsahtt 

m^07im^:^tLT. 4 0 0~7 0 0tOi7r-;U: 

StaT-l 0 Qgf^O, ■B*-fX««4'f>W77*> 
^n«±cD^^^«B^ E L S^Sg tc ttjg L T ^f«£ 

^. y- nscflwtsy- Ma«*ni;«»"pjBj« 

X&t£<UZ>rzSbX$>Z>« 

[0 114] #|*Ji. H3R!Bft*iVGAC0S-&, 4 8 0 
*©y-HE*£6 4 0*©V — XE»a*#J*£*l. X 
GACDi§-&l;:«7 6 8*©y- HESt 1 0 2 4*©V 

-^EWissns. sss^cisti' xn. 13 

-f >f?7X©S^ft8©SSB3 4 0mmt40, 
1 8-f >?^7X©i&CB4 6 Ommt&5. 
m X tt C CD cfc -5 «c«EA««M £ *^-r -5 <h L T . 
y-WiSAl^i (Cu) tt£©ft»tti**tt*m 

[0115] sr. *ss0u tmmzisxmi 3 (a) 

~il4 CD) KiSngSfrS. tUT. flB«TM» 
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ctztfrn^tfr^ls^. £*>\Z. 3~ 1 0 0 %©7kiJ|£-g- 
trUHa^T, 3 0 0~4 5 O'C'Cl ~ 1 2mm<D^M 

umitm^zmm^nrz^mizi: 0 mm&moy >y u 
l-t. y^x^7K*<t (-77X-?iz£.om&2ntz*m 

10 £JBHS) €-fToTfcfiti (0 1 6 (A) ) . 

[0116] femtis&zffcmfccommiimTVfzz, 
y-hmM&{&m.inmnmmx'mi&-?2>. c<D{&m.tn 
mm&mteA\ j pcu&3n&fttiTz>mnm (d> xm 

fi^r-5. Mxll Ti£0. 1 ~ 2 Sfi%-&trA 1 K£ 

tti (D) tLT^rsic^rs (s^-B-r) . mm 

m (D) 145B2 00~400nm (ffiL<U25 
0~3 5 0 nm) tUT, X^h^X^ 

&m^Xffi&CDl'>>Xb/*? — >$:mi$,V. JLy^y? 
1ILT. y-hEil 6 3. 1 6 4ttliSl6 5 

20 £iM£r-5o x-y^>y«aattu >s?^cox->5 i >yj^ 

jKK«tS^Xy hlyf>mil (D) ^sr-s 
CtfcJ:?),- T*i©S*?i)DXtt^«oTy- NEi&g£ 

r-5 (016 (B) ) „ 
[0 117] -^cd«. »gfli «fcH«K:LT#«l«Wii 
tt^e.^iTO»I14 7, V-XEH14 8-1 
5 1. 16 7. K U-f >E8I 153-156. 1 6 8J 

017 (A) . (B) «^©t>c^co±®0^^ 
30 U 01 7 (A) CDB-B'Ef®:fcJ;tf0 1 7 (B) CO 
C-C'^f®fi016 (C) (DA-A'iS^ZSC-C \Z 
»J&LTt->5. 017 (A) , (B) Tf;iy— 

k. mmmmm&mmi>xmvx^z>tf. 
mvt^m&m 104. 105. 108 ©0^$n-cn& 
wy-^iiffPW >fSM£fcv-xE«§ii 4 8, 14 

9. 167tHk-f>ESl 5 3, 1 5 4. 1 6 8tfzi 

h*-;^^LTMtbTU5. Sfc. 017 
(A) CDD-D'#rE;fcJ;tf0 1 7 (B) C0E-E'»fM 

S:0i8 (a) t (b) iz^n^en^-t. y-hEHi 

40 6 3fiy-MIll8. 1 1 9<h. Sfcy— HE^l 
6 4(jy-Htll2 2«!:I^M110 4, 10 

5. i o s<D9\-wxmfs.z>&o\zwf$.-zn. mnm 

(C) tiff (D) «t«*LTlJM9l:HLT^ 
S. COi5l:y- hE«ft^t»ttt#»T»«t« 
dtfCfcO. E^jatnL^+7>{£MT#-5. ti£^T. 

(HBlJ-fX) Ai4-f>f^77Hi«IIi81 
^E L^^BfCjgfflr-5 d i*^T'#-2>. 

[0118] mffim3mmmix'ftMi>tzT>7^j7 

50 SigSC0MS**SBtr-5 
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m i o&m^TtRwtz. 

[0119] 7*-r>c7-?biji?x&mtmteMi tm 

*f d^STf -5. 02 0 (A) y — XiHUt 

fi£T&. cnti. T il£50~l 5 OnmCDJP^T^fiE 
U »tfc#*#&©y — XiifcfctKW 
5*fftit3> ; ?i7^Ml /1 ^©T iBLLKSfc 
T7Jl'5- l >A (A 1 ) £ 3 0 0 — 4 0 Onm©JP;*-^ 
E£U $^>ICT itt^fcfi^fb^^> (T i N) m&l 

0 0~2 0 OnmCOmZ-FMl&LT 3mffimizLfc. -?-© 

&&&mm&±miz&tfzu, b-vzz&m^tz 
^^——>^9S:m^^zsx.y^->-!/mmizj:ommmm 

1 7 1 £Jgfi£T<i>. HX«S 17 1(1 JRm&fUR 1 4 
7 ±»C^^tl. H*T 0 >I28g 1 6 

co i 2 o] 020 (b) •ztemmzmm&mmi a 7 

?>^II^LTIifS 1 7 1 &&f$.l,fz'&. h'H 
>I2I§11 6 9 5:lffll 7 1 <hS&-53&#£RW-Cig 

l£VttMT-&2>. KK>iH«|l 6 9teT iI55 0 — 
1 5 Onm©p$TJ65££U Sfctt 

U -e©T iK±{cSfeTT;P5^^A (A I) £3 0 
0~4 0 0m<Z>mZ-ZWf8L\^XWL»Z>. ZWm&lzTZ 

^ mmnm i7i«hh >ib^ i 6 9 s^tsT 
[0121] mmmnmottmiz. mit-owA (1 

n.O,) ^gtffc-f >i?OJ*mti:XX-&& (I n.O.-S 
nO, ; I TO) fct'SXAW *jfr*H£jj»Jfefc££ 

fc I TO©x.^^>^fi^^SfeL-f-r^©T, 
(I n,0,-ZnO) £ffl<^T&£u„ 

o AWtitm^^itmmw-mmzmti, itoic^lt 

^femzlsmtlT^ZOT'. h* U-f >gHHl 6 9 ©Sg 40 

SHt3EI& (ZnO) feILfc»»TSO. $e>KaJ«lft 
©Sig^^S^^SSfe-SfcJ&IOtfU^A (Ga) £jfs 
2lDL£:gKfcM$a (ZnO:Ga) afsffflHi^iiiS-c 

[0122] cvjivizLT. mm&a>mm&7jk&m\z 

wisfztf. zv>£5 ummz^mm 2 ^mmm 3 t^-t 
7*5^ h vi7*mmzmmtz>z.tifr-?zz>. 50 
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[0123] [mmm4^mmmm6X'9nvrz^z>iz^ 

(1 x 1 0"~1 x 1 0"aloms/cm J 

mm) ©««t7c**J38iabTu*'5. 

**»*T*^a:<D— -pfcu > (p) jci^y-y^u > 

[0 12 4] Z\<Dmmz$il?2>>J > (P) ICk^y-y^ 
U>^«aS«< 015 (B) TfRWLfcjSttftia-CBJ 
mtZff 5 C©*^*H1 9TfRWr*. 

* , y*"J>y&&W4U> (P) ©iftg?ttiSj6£n£PF 

5'-- ^<t0. n^^^;PSTFT*3j;yrp^ + ^;p 

st f r<D^r ^iw&mmfrzmmTcmz'tcDmm-c' 

')> (P) fi^-T^^WttjR^fllWS-B-SIlt^T 
£•5 (01 9 T^-r^ei^)^(fi]) . ^r<D^^(D^fmm 

mmzizi x 1 o"~i x 1 o 1 9 atoms/cm" mmotem 
Ttm-hmmvtz. z.<D^o\zi,x^m.vtzTFT\z^y 

[0 12 5] «SS^J5]*HSg0ilTti||Sfi^JlT*ffML 

^a!*aa!**«*ff«-r*is*Rwr*. sr. 0 

2 1 (A) \Z^T^O\Z, 015 (C) OttI©7?f 

Ctl^/1^-x>^LT^fig-r^^ftS«fflT-5. <I© 
<fc?&X^~ !J-©»»fclBjg«a:t^. JSR 

i8«»ll:±oTBfieo/^->|;Mt4. 

^'J — >^"— ^>^:i:-Cl 5 0 — 2 0 CCTllOl^LT® 

fk^-a-s. d©<t-5icLTf^K$ti^x^— y-tts^t 

ffSKIt tt«X^— y-l 7 3©^ttfe^cT]I 
«^««i»tti&4 < t5l:t*i. *f|S]®J©S1g^^ 

^©i§^€rl. 2 — 5 Mini L. 5 — 7 « 

m. ^l%¥S<tja£a©2|ig < t©H;S l*f 1. SgSit 
^©<h^»f®^S^.fc^— /t— ft«± i 5° KTt 

[0 12 6] tt«X^— y-©E«tttt*K»Jg-rntfA 
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ic^^t«ku< >ie«i 6 i mmmm) <du>?z 

h&2 3 5 il^Tf (?)S»^S^ i ^ Ctt^X^-D- 
16 8*Mf^<hlK r3>*£ hSB2 3 5tt¥ttt 
#f Slttfcft £ <0ffl#Ttt*«a* 3 < Eft L & < ft -5 ^ 
Tr, u©J:5l:l/T3>?j7 hM2 3 5fCX^— tJ-ffl© 

«MS***-r*»Tttttx^— * i 6 8&m&-?z>zt 

[0127] -toft, EftBt 1 7 4 <5. 
B*«*^OEft«Ktt#U-f S HiBSffl*. EftBt 10 

fcRttfctttt;*^--lJ-l 7 3<0««j&>S5b*>i/#jfi]K: 

W«£tt*rt«, B»HB©TFT±»rt»X^— B-l 7 2 

e> T F T ^ftSt^MSf § C t^Tt 
[0128] ttfamvZifamfc 1 7 5 «3KK 1 7 
6 > S^^mK 1 7 7 * tfEftBI 17 8 t»ftt5. 20 
iK3t» 176HTK Cr,A 1 &£S 1 5 0~3 00 
dbOJPS-CJMM-*. fit, ■X»£raHlft*fflME 

»J1 7 9T?B0&b#*. v'-JHWl 7 9fCJi^>f 5- 
1 8 OfimXZtlT^T, 1 8 0 

1*17 2, 1 7 3Kl«koTi5— &Mm*J*oT2tJ^0* 

6 0 6^al, m±m (H*-a-r> n^oT^ni} 

dCDi3{CLT0 2 1 (B) Kt7^f^yvhU^ 30 

[0 12 9] M2 ITttX^— iM 7 2 £ig®j[elS§CDT 
FT±<&£SK:jgj£T*MS:*L&a^ 02 2fC^-Tct 
3^ClC7DX^-1t^«^{@{C^fiJLTX^-1t 1 7 2a 
— 1 7 2 e £ LTJBriELTfcA^. K»@K^JgfiE*n 

«»!§r»<B V-XE*#«fctf K K >&%k*mo £.o\z 

tt»HI8<0&TFTtt, 4 6&J|ffl|6iNK 

14 7 tX^- It 17 2 £fcf4X^— 172a-17 40 

[0 13 0] H2 3ttX^-U-i->-;PS(g»fiSl/fc7 

&m^mm®& 1 8 5 tmmm^mm®& 1 8 6 **rw- 

ifflglsIK 1 8 7 fcf*jtaSftT^T*>£^. f LT> dtl 
*><DKI6@&l4i£ifgE«8l 8 3^J:oT^8EAHl*5B^ 
18 2 t«aStlT^*. 1 8 8 "CttifealEW^B 50 
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»§si 8 5fre>m&-tz>Y- h&mmi s 9 tmmm 
nmih^i 8 6^6gat-&y- xE$ssf 1 9 o#v 

nii^TFT2 0 4 ^ffi^gl2 0 5 3^R*t6*lT^ 

[0 13 1] H*SB(C*5^TRWe>n-5ttttX^-U-l 
7 3H "T'<T<OiB*^»LTR*tT 5 £)A^^, 7h'J 
^^tt^EWLfciB*<D»fl*6ft+fi*#^RWTt> 
EPS. H*S5S:«lfiE-rsa3g<0^»t»-r^A^ 
— *<£>ROi!r2i4 2 0-1 0 0%<hT& ££<<>„ 
K»lsIK85fcRWSX^— th 1 7 2, 1 7 2\ 17 
2 ,, ^C0^ffi^M^ c t3IC^^Tt>^l'>L, B2 2T 
^b^Cct:^{C#T FT<&V — X;fccfctf KU-f >E£l<0& 
«fc*te*T«»fl»C»WL,TRttTt>Ji^. >- 

i7 9H sffi i o i ±comm^ i 8 8 *s ±tfjiscfi^ 

$0P(eIS& 18 5, P^fi^SflPlHlK 186, ^COffiOff 
^IHIiS 1 8 7^Itfeot, ^ARAffirtSB^l 8 

[0 132] ^CDJ:^^7^T>fyThU^Xl?6i^ 
S«tOi«S:H2 4©»aH*ffl^TSlMt5. 02 
4l:i5^T7^r^vhU^7SS{l #7X«l 
0 l±l:»«snt, ®^S6l 88t, £3Eff#KnisV 

g§ i 8 5 m»m-^mm\Bis& 1 8 6 ^^offi^ft^ 

3EIB8 1 8 7 fC*JBfiSn*. Hi^SB 1 8 8 KttHJfT 

ft2 o 4 t«fiFSi2 o 5 wtsti, mm^vmm 

stress. £3ea#euski 8 st. m&mnmm 
h»i 8 ett-tn-etiy-hEai 2 2tv-xs«i 

5 2TI*TFT2 0 4lC«*l/W* i Sfc, 7 1/+ 
> hESMK (Flexible Printed Circuit : F 
PC) 1 9 1 W»A**ff 1 8 2 ICHKLT^TM 

ft9&£«Aft-r«0i;:J&<r»s. f lT^Eil8 3 

1 7 5i:iiH*LTVJ&w $&ytf&^&mn&&mf 

[0 13 3] u O J: 3 &*fiE©«fi*S8t tt, 

^^^J 1 - 3 T^t7^f^ T/v h U 

[0 13 4] [*M«l6]**Jfi«T»4. *SS^J5(D7^ 

X (EL : Electro Luminescence) ttn&ffl^fz g^Tfe 
ao»S/t»* (l^T, EL^^gg£SB-T) £f£§g-T 
SWfc^CiTRWTS. 02 6 (A) f4**^*ffl^fc 
ELSS/1^;UcD±nf®T&'5 < , 02 6 (A) 
T, 10ttS«, ll»4H*fiB. 1 2ttV — XfflKftlEl 

ss, 1 3«y— hfiOKi&iHiKT*o, -tn-en^Kftiei 

SSfiE^l 4-1 6^gTFPC 1 7f^Sf9. ftffittS 
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[0 1 3 5] 02 6 (B) tt0 2 6 (A) (DA-A'Wi 
ft«8 Ottv-;i/# 1 9TTFTiE LSfiifflHtS 

D^jnius. i 9 \zte?j v- (m^it 

I'. 1 9 <Df\-mt F P C 1 7 ©±fl5K.tfJlj2« 10 

->®B&. x#*f>«fB&. 7x.;-)vmm. -two* 

[0 13 6] d©«k-5K:. ->-JUM 1 9(Ci;i9 7^^^ 
Sfl8 3*«*«Sn5. C<D5fc*SlJ8 3 t**f fS]<S 8 0 £jg 

mf&wizk^tmft-o* 5fe*^i8 3«pvc (^gt* 

VB (#'Jf^^f7W SfcttEVA (X^l/>t* 20 

fB3tJi.»4*»*tti:i&ji»»cp<*fl:b^»riri©-c. c 
fc, e»*ji±cafls">u ^ >m^mitm<t-> u n >bh 

&£T-«j£T£/1;/->^-->3 >M8 2£«6£t. 
?PJ8 3^SnS7;P*U7C*»t*t«fcSfigMSI5<r«} 
jgitTHife-S. 
[0 13 7] *JJ6]«8 Ofrtetf^XlS, 7^i-^A 

^.5^>WXi£, FRP (Fiberglass-Reinforced PI 30 
astics) fi, PVF (J^U \d—)V7)V*7'1 H) 

A$S£: PVF7-J JUA^T-f 7-7 -f ;i/AT8EA,£*ifi 

[0 13 8] 02 6 (B) K^TSfil 0. T 

Jtesi2 1 <n±.\zmWim&mTFT (fit. d^-eian-^ 40 

+• *;H!T FTi p^t^HT F T ^m^t>itfzC 
MOS|5J&£07KtT^-5. ) 2 2 RtfH3Slg?fflT F T 
2 3 (fit, CC-mEL3fc^'v.com8S£$'Jffl-f'5TF 
T£:tt07f:tT^.2>. ) «si^tlT^5. CtlbfflT 
FTWft#(Zn3^*;i^TFTf;;««:*y K^-V U7 

[0 13 9] {RJAtf, ^»[HlKfflTFT2 2iU 0 1 
5 (C) C^tpft^iTFTaOO. 2 0 2tn 50 
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fvMSTFT2 0 1. 2 0 3 &m^tUi&^. £ 
fc. ®mg5fflTFT 2 3tC«0 1 5 (B) (C^fHi^T 

ft 2 o Aztzit^ntmrntzmmzmTzp^r*^ 
[o i 4 o] m i s (o tifzum 1 6 (o co^n© 

mmmrn (w-mitm) 2 6^^fst. ^<D±i-ai^scffl 

&£Hj?tm®2 7 £Jgfi£-T&. SHj^^ictt^k-f > 
S"7A£gHbXX,fcCD<b^!&J ( I TOtO^fn-S) £fc 
teSKb< >x9Ai: ft YbffiiB <h cofb^gj £ fi§ t> * £ <b 
T-#-5„ fLT, iS^«S2 7 ^JgfiEtfce.. HI2 
8£Pfi£t, ■$1S2 7±ICB8D8PS-^Sc-r-5. 
[0 14 1] ^ld, gfgftjf 2 9^^fi£T-5. i%5t« 

*H^*m£ffl^-2>*-&l;:tt, xtf>zi-hft, EPB'Jft 

[0142] ^m^tmn^y^—^Tsi/^m^xmrn 

mizt>. (CCM) ^ - 7 

[0 14 3] 1^*12 9 ^JgfiKtfee, -€-0±K:tta 
3 0 5:JgfigT-5. f£S 3 0 t^^M 2 9 <7)|5LE{c#ffi 

-r-5*^Sf^ii^*^tT*5< dt*ts$tn 0 

oT, *S4'TS%3t^2 9til3 O^IMLTM 
-r-£>*\ g^S2 9€-T«tt#BBmT^J5)ct. *««p 
iftt^t»-C^(2gtt>T»® 3 0 JMT^tt^fcl^ 

[0 14 4] ^43. *mffiMT'l3.mm3 OtlT, Li 
F (7^-fb'J^^A) KiA 1 (7;R^7i») Kco« 

^«iits:fflu-5. mwmz\$&&ytm2 9±\zmmmx- 

InmJPWL i F (7 -y{b D A) Bl^^figt. -e-©± 
(C3 0 0nmjp©7;P= -^AM^Jg^-r-5. ^J^. 

i!3 0(i3 1 T'tF:2tl2>mmz&l,>TWi& 1 6»C«i^ 
^t!5. ffi^l 6«^3 0iCR)f^©l|JE^#A-5fc* 
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^ITF PC 1 7 izmmZftZ. FPCl 7±l;li^f, 

izmmms otwi&zft, c(DgM-<D&m&&&]tsif>x 

[0145] 3 1 iz5k-£nrzmmiz&^Tt&m3 0 tie 
mi 6 t*n.%m\z&m-fz>tzv>\z. mmmmm2 6a 

jBRiiefluK 2 6 h&mm 2 8 

[0 14 6] Sfc. E&l 6«->-U;H 9 tgjgl 0 

otFPCi 7i:tg69t:Sgsn^. CCTIi 

sb^ 1 6 \z-z>^T$tmLtctfi. m<Dm& 1 4. i5*>m 
mizvxi'—v >yvt 1 scri^tfpc 1 7 1-« 20 

[0 14 7] Ci7fH*««)S6KB««tWB«lffl*ia 
2 7 1C. _h®#lig£0 2 8 (A) IC. 1hI&0£0 2 8 

(B) fc**-. 02 7 (A) fc^HT. S«2 4 0 1± 
KlRtt&tlfcX-f 7f>^fflTFT2 4 0 2«HiMl 
©015 (C) OiiTFT2 0 4t^i;iilTliS 

matLTU4««> u nia-^-tnK 30 

[0 14 8] !Sa»fflTFT2 4 0 3fi@15 

(C) T*frnft^MTFT2 0Uffl^TMt 
-S>„ COi^, X-f?f>^fflTFT2 40 2(DKK 
>*S3 5«g2«g3 6 tJ:tjT«8t«llfflTFToy-h 

*l£>ISiBSte. X-fyf>^fflTFT2 4 0 2Oy-M 
S39a, 3 9b£tt&ft£«girr.5y— hlT?&<5. 
[0 1 4 9] i©i:f> mflitfWPfflTFT2 4 0 3 tf* 

»fl»iaT*s : ttt#«i:Mat**»5. «SK 40 

-s.. «»ttt»fflTFTcy- mat-as** 

S&-5LDDM«£KV*£>££TTFT©&{fc£|&€f, 

[0 150] Sfc, *S«fi«T»4««iW»fflTFT2 4 
0 3*-»W-hiilT0SbT^S# 1 «ft©T 
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[0 15 1] £fc. 02 8 (A) \Z7fi-r&o\Z, Mffiffl 
WTFT2 4 0 3©y- MI3 7 t&SiEllte 2 4 
0 4TSSn5g^T', mStiliiSffiT FT 2 4 0 3© F 
U-f >*4 0 tlftlM!t*^-UT««t*. 2 4 

0 4TS$n5l«T?tt3>T>WB£SnS. CCD 
13 >^>1J- 2 4 0 4 T F T 2 4 0 3 ©y— 

HcM»5iE fab <dzi ut«IbE 

T-5. HU-f>tSl4 OttSSS^J&a 2 

5 o lcstttsn. ftiz-femnBE&mz-znx^z. 

[0 15 2] 7<7f>^fflTFT2 4 0 2 RZflMHH 
»fflTFT2 4 0 3©±l;l4ginyv";r-i/3>R4 

# -5 fc'tt^FStS l~ J§5fi£ L 5 4 «fc -5 C Jgfig-r S 

[0 15 3] ifc. 4 3ttjEJftt©Wv»*«gt-e&SiH 
Sll (EL*fcoiI) T*0. «**(W1TFT2 
4 0 3c0HK>l:f^CiiSn5. 1$1I4 3 

?44a, 4 4blC«k0^fiE^tlfc* (HSf Icffi^-f £) 

©*cfS7teJi4 4*t^$n-5<, 7^*3. Cuta-ig 

L,0»H*UTV»&Hj&». R (*) . G («) , B («) 

r *r fin e l t l t « 7c # g tj? u t - ^ *m s m n 

]y>if=.U> (PPV) iPUt-MJl'/V/-^ 

(pvk) ■#Vy)V*i'>&ts.}ii)mvfz>ti2>, 

ffi. P P V^WfiSELimt LTI«*&i©fc©!j^ 
-5d*. 0!l^.ti TH. Shenk,H. Becker, 0. Gelsen.E. Kluge, 
W. Kreuder, and H. Spreilzer, "Polymers for Light Emi 
lting Diodes" .Euro Display, Proceedings, 1999, p. 33- 
37j 0- 9 2 5 7 6n&miZ$ffi2tltz<}:z> 

[0 15 4] *#Ma3B3tJBtL,Ttt. aSfiCR^'T* 

+;P7irl/>^ffiun(^U„ iSI43 0~l 5 Onm 

(j?SL<«4 0~ 1 0 Onm) tfniffil>. fiL, 
±©0iJ14^^ t LTffl ^ -5 C t ©T'^ -5 *TfiS E L 
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It'AKl own & m ^ -5 c t #x- -5 . 

[0 15 5] *HJg^T«^3t^ 4 5C0-LI3PEDOT 
(^'J^^-7x» S^JiPAn i (*U7nj» T 10 

-S&<Da*£?3;H^„ 20 
[0 15 6] Ig4 7 ^TlM&^n^Bt^TSfgft*? 
2 4 0 5^f5. CoTU5ELif 240 

5 «. h**s (Be«) 4 3 . %.ytm 4 5 . lEHIZAm 

4 6Mg4 7T^^tl^cn>^>-y-$rJ§T. 0 2 
8 (A) fC*-rctf> ^H*S^4 3 «H^©H«lc{a« 

[0 15 7] izZ.*>X, **jfi«T?tt, 114 7<D±\Z 
£<=>KSI2/V.y ->^--> 3 >g|4 8£KttTV>.5. ^2 30 
/Vy->^—>3 >K4 8 £LTttSMfcJ£*tt$fctt3fl: 

mitmmm^m^ in. ;©i»n *«£el*^4: 

£B&<*t:i*£, **EL#»#S<&K#x£»;!t.5jiijfc 

#*ilS#><=>*l-S. 

[0 15 8] J^itDJc^fC^^HgoEL^/^Mi 
02 8©,£5&^©M^£&&@QIggB£WU ^7 

j r>j7tzAizm*nm.fflfflmT ft m-D 40 
e l m^z-frfim *>ti2>. 

[0 15 9] 02 7 (B) ttg%%A<Z>«|jfi$K££-e- 
IzmZfii-?. MtiifflfflmTFT 2 6 0 1 te0 1 5 (B) 
©pft^;HTFT2 00$f UTfSStlS. f£§S 

m&m^z. town, mt-i yv>?j Kt.m\L7.xtz<r){<c% 
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[0 16 0] tU. W>m.m-T:tzZ>n>>7 5 la. 5 1b 

tfm&.2ntz'&. mmm^\z^o^v \z-)vt>)\,ivj- 

)VX'tj.Z?£ftm 5 2«Stl5. ^©ilCtt^U^A 

h^— h (acacKigfBSn^) 
5ffaA!5 3. 7;P$r^A^T^ISg5 4^ 
J§5fiJc£*-lS„ C<E>ig£. &@5 4dV\y ->^--> 3 
ttTfcIlT5„ C^HELfTF2 6 0 2«S 
#jt£S£0)J©Jf^. MI5 3T-^^Lfc7tfi. ^ 

d&SsWJS T F T 2 6 0 1 ttpf v*;HTFTTMt 
[0 16 1] ft. *iU£0tJcD}»j&te. SHirS0>Jl~2©T 

[0 16 2] Bfe»«7]**J»0raa, 02 8 (B) 

* vtzm&m iz izmfc 2>ffi7&<Dwm t L-tzm&coM \z -z> 

WH2 9»C^"T. **«S«C45V»T. 2 7 0 1 

BX-f 7?>yfflT F T 2 7 0 2 OV-XEi, 27 0 
3f±X-f yf>?ITFT 2 7 0 2?)y-bE5,m. 2 7 

o 4\tmm&mmr ft. 2 7 0 5«3>^>-y-. 27 

0 6. 2 7 0 8 ««St«$S^. 2 7 0 7liEL*ftt 
•5. 

[0 16 3] 02 9 (A) tt. - 0<Diij3g[igTS«£«*S 
gg2 7 0 6&&mizl-fzm-£(DmT'$>2>. IP*,. -POD 
B*a*«ttftiftNl2 7 0 6 StiC^DstW J; 5 fc 

[0 16 4] i&. 02 9 (B) tt, m«S«J&«l2 7 0 
8 V&U2 7 0 3 t^fTlC^^fcJg^-CD^Tafe 

-5. ft. 02 9 (B) -Cttfffifti^82 7 0 8iy-h 
6B^2 7 0 3 t^S^^^c^^pf-^ttfcWigt^^T 

j&m&irvTmfrz&oizmtfzzizhT'gz. com 

S?©«^^2 7 0 8 iz¥— hE^2 7 0 3 tt-ft 
ffi»&#ft$it2>Z\i:tf-C-%Z>rzet>. Wm&$:2t>\Z& 

[0 16 5] 02 9 (C) tt. 02 9 (B) ©<g 

itift«{C*og^H2 7 0 8^y-hiH^2 7 0 3t 
JpfTlClSlt. ^6.tC. -OG? 2 7 0 8 

«Sitft^2 7 0 8 £y- hiH^2 7 0 3<D^T 
tlfr— ■J3tzmt±Z>lzo\zmirZ>Z\t*>m%\T'$>Z>. Z. <D 
mW&M:®<D*%i;$:Mt,-?z.£tfT'%Z>rzib, M 

m&&zt>\z&mnik-$~z>z.t.&T'Z2>. 029 

(A) . 02 9 (B) T(ilfi$!l»fflTFT2 4 0 3© 

v— h\zfrfrz>n,m*&WTz>rztb\z-3 2 4 0 

4«-|Slt.5«jii:LT^-S)^. 3>f>t2 4 0 4if 



I J ( 2; 

41 

[0 16 6] mWtmmmTFT 2 4 0 3 tlTi2 7 
(A) J: 3 n 1 ^JUT F T ^1 

a t L D D«« 1 3&<14 0 & o ftTSfcfe, 10 
*©l&t)^ofc««l:^in*LDDfi«OfiSl:«t 
oT£fe££o 029 (A) , (B) , (C) (Dm 

&\Z&^X^m$k\ZZl>'r>V2 7 0 5 &&®&-rz>C£ 

[0167] im. *mmm<Dffim*. sn«m-2<&T 
ft <Dmf&& g ^ icia**to«T*jB"ra £ t^nET? 

[0 16 8] [*J8« 8 *^OTFT 

[0 16 9] coJ:3«t*»#««K:tt, SiarfiffRag;*: 
7****9. x^;u**9, /t— y^;i^n>tfi— $\ 

[0 1 7 0] S3 0 (A) 0 
0 1 , tfj&HJ*SB 9 0 0 2, «^A*ffl 9 0 0 3, ^ 
M9.0 0 4, JlfFX-fyf 9 0 0 5, 7>xt9 0 0 30 

2, ^A*SC9 0 0 3, ^J^T^yTh'J^XS 
t*I^feg^l9 0 0 4 \zmR)T2>Z.£&T^Z>o 
[0 17 1] 030 (B) teh-^***9T-£>9, *W 

9 10 1, S^gf9 10 2, *J*A*»9 103, i 
f£X< 7^9104, /Xy^U — 9 10 5, S«gB9 1 

0 6A^^TW. *«69itt*J*A*»9 1 0 3, 
RlX7^^-<y-7hiJ^^««S«rAft:a*«J19 1 0 

2, g«a$9 i o eizmm-tzzLii&T^z. 

[0 17 2] 03 0 (C) tt^E/W ;Un>tfzL-^^;ii 40 
tt*#fflfflf«**T* 0 , **9 2 0 h **9g&9 2 
0 2, §^gP9 2 0 3, ggfEX< ^9 2 0 4, 31*^ 
19 2 0 5T«ffi$nt^§. *S^W«S«SK9 2 0 

3, »tf 7?r-f h U ?78«i«A)i*S819 
2 0 5 fcaBfl|-r 

[0173] 030 (D) HV^7>hf^XyU 
-T T$> 0 , 9 3 0 1, ^gfi 9 3 0 2, Ag& 
9 3 0 3T'i«$n-5. *i%^«^gl9 3 0 2C 
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[0 17 4] 03 0 (E) ttfUbiT^t), *f£9 4 0 
1, Xtf-*-9 4 0 2, $igf9 4 0 3, §fgi 

9404, mm^m9 4 0 5^t*j$£*i<5o mws 
T^-r^as^e^, *««6ittt7TstEL* 

SKHtt**gK9 4 0 3tCjgffl-r^C<h^T#€>. 
[0175] 030 (F) liiffftTftO, *ft:9 5 
0 1 , 9502, 9503, f2tt«#: 9 5 0 

4, SfPX< ^9 5 0 5, 7>ft9 5 0 6?&^M 

snr*50, ^-f^x^ (md) -^d vDfcfBtt^n 

T*5o J^gl9 5 0 2, 9 5 0 3«ilSS(DS^ 

[0 1 7 6] 03 1 (A) tt/X— V^-;i/n>bfa. — 

*#9 6 0 h IS#A*g£9 6 0 2, 9 
6 0 3, H 9 6 0 4 T«J*Sn*. 

[0 17 7] 03 1 (B) ttynif7A&E»Lfc8a» 

0, *#9 7 0 L 8SS19 7 0 2, Xhf-*gP9 7 
0 3, Cflfcfttt9 7 0 4, Mft^y?-9 7 0 5TM 
u<D8Bf4fi»«ftfcLTDVD (D i 
g t i a 1 Versatile Disc), CD 4$ 

[0 1 7 8] 03 1 (C) tt^v^k&^T&O, * 
* 9 8 0 1 , S^SS9 8 0 2, gflgg&9 8 0 3, «f£ 

[0 17 9] 03 2 (A) tt7P>hgyp^ii7^- 
TSi 0 , XSSSK 3601, X^U->3 6 0 2 T«J5fc 

[0 18 0] 03 2 (B) li'J7i^Pyxi7^-T* 
0, *»3 7 0 1, &tttSB3 7 0 2, 3 9—3 7 0 
3, X*U->3 7 0 4TT*WcSn*. 

[0 18 1] &*3, 03 2 (C) te, 03 2 (A) Rtf 
03 2 (B) +K*W-*S»ft«3 6 0 1, 3 7 0 2(7) 
iao-«*SLfcHT*S. &#*^M3 6 0 1, 3 7 
0 2 HU 3fc*#¥* 3801, ^7-3 8 0 2, 380 
4-3 8 0 6, ^?D<yi7$5-3 8 0 3, ^UX 
A3 8 0 7, 11^813 8 0 8, ftffl^}£3 8 0 
9, IM#3fc**3 8 1 0T*«*n*. fi»3K#*3 8 

ion «wi^>xe*tr***T«rt*ft*. *^ss 

S^Tffe-pTfcJ:^. 03 2 (C) *fC*5l^T^ 

[0 18 2] Sfc, 03 2 (D) 03 2 (C) + 
* 3 8 0 1 ©tao-fljSSLftBT* 
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-a. *nm&\x-\$. %m%^Jk 38oia, >j 7 u?* 

— 3 8 1 1, Tti® 3 8 12, U >X7 H3813, 3 

814. myt^&m?- 3815, mx. V >X 3 8 l 6 T- 
ffif&znz. 032 (d) \z7RLtzytm.x¥mit 

[0 18 3] ^fgema^cDtelCfc. -r^-> ? -ir> 
[0184] 

IS 9. — ia*tU— tf-7t©S¥^l^cDS^ 

-C^-S. COi.5a:*MO U— !f — it* ffl nfcJRM&a 
U— tf-gS£ Sffl-T £ ittttCSHT F T £ 

[0185] u— *f-mw&*&mv>mi&t-rz> 

[HS<Z>ffi¥ttK9!] 30 

[@n tf-Tt^fflt^ifc^^Mic^-r 

[0 2] #*W^--y-««©#*J**K9ITSH. 
[0 3] tf-^SW«fig$ri5iB^-r^0„ 

[04] *«9i©U--y-*«©3fc**©**£tt9i 
"f-30. 

[0 5] #»9I©U— tf-^gro^*<D«fi£^iftBg 
•T-50. 

[0 6] ^m<Du-^f-mmiD%^<Dm^m.m 

T-50. 40 

[07] ^efiftcKs^^t^i. 

[0 8] *^BJ©U— tF-^B©7t^^(D«fiE<&m8j 
T*0. 



[09] — - *f-yt&m^iz*m#mizit'r 

zmmm*m\z&oi§ikvi¥m&m&mi&-fz>i3m$:m 

[010] *%BJCDU-1f-7t*ffl^fc^^lw^ 

ta9§-r-50. 

[0 11] *ISBJlcDl^-1f-^£ffl^;t#i£#g|£*f 
[012] *»fl(Dl/- »f— 3t«:ffl«r»fc2MMMItC# 

-r-5f^Ms^^^itt^-r-5>0. 

[013] HiilTFT. lg®)[elgg©TFT<Df£g!lg 
*^-r»rM0. 

[014] i$TFT, mw>m&<DTFT<Dftmj:m 

Sr^t~#ri50. 

[015] ifTFT, ffiS)[eJKcDTFT©fPMlg 
£5?"f#r®0. 

[016] i$TFT, SBS&IhJK5(£>T F T<£>f£3Sl@ 
£*t~#rS0., 

[017] ^»)IeISSWTFTiB}^TFTCD«jg$^ 
-T±ffi0. 

[018] mW)m&<DTFT£:WmTFT<7)m&Zfji 

•r»f®0. 

[019] ilTFT, Kf&EJSSWTFTODfeglii 
Sr^-r»f®0. 
[02 0] I^TFT, Ii)|El!g©TFT©ffSlg 

[02 1] Tt>7-4 7^ hiJ9XW>m&&7i;mw<Dft 

[0 2 2] 7?f-<y7hUi'XSf|,aSSiOi 

s££^-ri*«0. 

[0 2 3] $a^8S©A*af. SEii, IhIKE 

B, x^-- y-, ->-j^j<Diafi€i»Hj-r-5±®0. 
[024] m&m*mmv>mi&$:®.w-rz>$mm, 

[02 5] Bi5gg5©iii^^^-r±®0. 

[02 6] EL **gB©ESig£^T ±IiR^gf S 
0. 

[02 7] EL^^B©ilimSPW»f®0 < , 

[028] e L^mmm<Dmm^(o±mmt^m. 
[02 9] e Lg.^m<DW%®<D®mme>&L 
[0 3 0] ¥m&mw<D~w$:7f:-?m<, 

[03 1] *^^Bco-Csj^*-r0. 

[0 3 2] Sj^S!?Sa3c*«B©#lfiE*^-r0. 
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